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Evaluation of the Thermodynamic Functions for Aqueous Sodium Chloride 
from Equilibrium and Calorimetric Measurements below 154°C 

E. Colin W. Clarke and David N. Glew 

Cnrpnrate Research and Development. Dow Chemical Canada Inc., Sarnia, Ontario, Canada N7T 7K7 

A new weighted least-squares method is described which is generally applicable for the 
nonsubjective evaluation of the best set of thermodynamic functions from a given data set 
of equilibrium (.dG) and calorimetric (.dH, Cp ) measurements. The method, applied to 
model a wide range of 2428 measurements for the water-sodium chloride system between 

21 and 154 ·C, accurately represents all measurements within experimental error. The 
resulting model is used to predict the thermodynamic functions and their standard errors 
for aqueous sodium chloride up to 110 ·C. Tables are given for freezing point, solubility, 
boiling point, osmotic and activity ooefficients, vapor pressure, apparent molal relative 
enthalpy, partial molal relative enthalpies, integral heat of solution, specific heat, apparent 
molal heat capacity, partial molal heat capacities, apparent molal relative heat capacity, 
partial molal relative heat capacities, standard thermodynamic functions, and their 
changes for dissolution. 

Key words: activity coefficients; aqueous NaCI solutions; boiling points; brine properties; critically 
evaluated data; enthalpy; freezing points; heat capacity; osmotic coefficients; sodium chloride
water system; solubility; thermodynamic properties; vapor pressure. 
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N 
p 
t value 

WM 

F 

Chronological List of Statistical 
Symbols 

Total number of data used, 2428 
Total number of parameters used, 35 
Absolute value divided by standard er
ror 
(Weight, internal weight) of datumj in 
data set i 
Weight factor, function of molality 
(Lower, upper) limit of molality for uni
form error 
Weight factor, function of temperature, 
etc. 
(Observed value, calculated value, re
sidual) of dependent variable for datum 

1. Introduction 
Water is the world's most essential and abundant liq

~id. Common salt is the most abundant dissolved electrolyte 
III ocean water, and from the seas of antiquity are derived the 
very extensive rock salt deposits which occur worldwide. 
The continuous expansion of our industrial civilization since 
1850 is directly curn:latt:u"7 with tht: iucn:ased commer

cial/technological use of salt by the ever evolving chemical 
industry. Presently, more than one-half of all the salt used is 
produced as liquid sodium chloride brine by solution min
ing. 138,139 

Thus it is inevitable that water is the prototype liquid 
solvent of science and industry, rock salt the prototype crys
talline ionic solid, and liquid sodium chloride brine the pro
totype aqueous strong electrolyte solution. Water and salt 
are now readily prepared in their pure states on both large 
and small scales. As a consequence. modern scientific litera
ture contains many independent experimental stud-
• 1 8-57,60-11 3. 121-125 • I d' .. . I:S me u mg numerous and deviant eqmhb-
num and calorimetric measurements of the sodium 
chloride-water system at low pressures and below the nor
mal boiling point. Measurements are particularly numerous 
for dilute solutions at atmospheric pressure near ambient 
temperature. 

It is now both appropriate and timely to organize and 
evaluate this large and disparate data base of experimental 
measurements to obtain reliable thermodynamic functions 
for aqueous sodium chloride at all compositions between sat
uration pressure and atmospheric pressure for temperatures 
up to 110 0c. 

It is now particularly essential that there be available 
for s~dium chloride brine-the foremost strong electrolyte 
solutIOn of commerce, science, and technology-reliable 
values of thermodynamic functions which accurately repre
sent the numerous measurements near and below 2:1 .C, 

1.1. Earlier Models and Tabulations 
In 1945, in a classic paper, Robinson 1 combined his 

isopiestic measurements for sodium chloride at 25°C with 
critically chosen literature values for vapor pres
sures,30.33.34,49-52 electrochemical cell emfs,53.54,60-63 freez-
ing points, 19 and heats of dilution. 75 The data were treated by 
graphical methods to give self-consistent values, in the 

wi 

oljJ,oy,oL", 

01jJ /aljJ, oy/ay 

j of set i 
Number of data in data set i 
(Set weight, variance) of data set i 
Mean squared deviation for datum of 
unit weight in data set i 
Estimate of standard error for datum 
with unit weight of [data set i, data type 
( )] 
Mean bias of [data set i, data type ( )] 
Mean internal weight of datum in data 
set 

Deviation of literature (1jJ, y,L",) values 
from model estimates 
Relative deviation of literature (~,y) 
values from model in standard errors 

Gibbs-Duhem sense, for the practical osmotic coefficient (~ ) 
and for the stoichiometric mean molal ionic activity coeffi
cient (y) for sodium chloride molality between 0.1 and 6.0ma

) 

al2.5 °C. Rubimsuu's values al-e often used for calibration and 

are so highly regarded that they have been published un
changed in 1955 and 1959 and again reprinted up to 1970.3 

Harned and Owen2 gave a critical account of the treat
ment of electrochemical cell emf measurements6

O-63 to de
termine the activity coefficient of sodium chloride. Smith 
and Hirtle27 combined their boiling point data26

,27 with ac
tivity coefficients frum l.:t:lllUt:l:lliurt:lut:uts"l,1I2 to evaluate .p 
and y of sodium chloride from 0.1 to 4.0m from 0 to 100°C. 
Values derived for the partial molal relative enthalpy of sodi
um chloride (L2) and its temperature derivative (Jz) were 
shown to be in satisfactory agreement with calorimetric heat 
of dilution 75 and heat capacity98 measurements. 

. I~ an extensive review of thermal properties of aqueous 
um-umvalent electrolytes, Parker" critically evaluated the 
calorimetric determinations of aqueous sodium chloride 
heat capacity, integral heat of dilution (tlHd ), and integral 
heat of solution (tlH.). Best values were tabulated for the 
apparent molal heat capacity (Cp,,,,) from 15 to 30°C and up 
to 6.17m at 25 PC; for the apparent molal heat capacity at 
infinite dilution (e;,,,,) from 15 to 30°C; for the apparent 
molal relative enthalpy (L,p) up to 6.17m at 25°C; for L2 up to 
5.84m at 25°C; and for the heat of solution at infinite dilu
tion (.dH;) at 25°C. 

In an evaluation of the osmotic and activity coefficients 
of un i-univalent electrolytes at 25°C, Hamer and Wu6 used 
as smoothing functions the classical Deybe-Hiickel equa
tions with an ion-size parameter,2,3 together with virial 
terms Bm, Cm 2

, and Dm3
, as recommended by Lietzke and 

Stoughton. 13 Although considerable literature was quoted, 
NaCI was not underlined in their Table 6.1; this indicated 
that their smoothed <P and 7' values for sodium chloride were 
derived entirely from fitting the data listed by Robinson and 
Stokes3 (probably Appendix 8.3). 

Gibbard, Scatchard, Rousseau, and Creek7 determined 
the osmotic coefficients of aqueous sodium chloride using 
the static vapor pressure method from 1.0 to 6.0m and from 

a) An expression such as 6.0m indicates a solution whose molality (moles of 
sodium chloride per unit mass of water) has a value m 6,0 mol/kg. 
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25 to 100 ·C. Using the method of least squares their mea
surements were combined with other if; 
dataI9.21.22.30.34.38,41,43 and with Parker's4 tabulated enthalpy 
and heat capacity values at 2S °C to evaluate a 20-parameter 
representative model. The osmotic coefficient was represent
ed as a function of molality by the classical Debye-Hiickel 
function2.3 with temperature-invariant ion-size parameter 
equal to 1.5 and four virial parameters in higher order terms 
of the type Bm, Cm2

, Dm3
, and Em4. The temperature de

pendence of B (also of C, D. E. and of the Debye Huckel 
limiting slope) was expressed by a five-parameter equation. 
mathematically equivalent to those earlier recommended5 

for the temperature dependence of In Kp. Of the 20 param
eters (Bo, B \. B2, B3, B4• CO-C4, Do-D4' Eo-E4l, the four enth
alpy parameters (B I , CI. D 1, Ell were determined from val
ues4 of L¢> at 25°C, the four heat capacity parameters (B2, C2 , 

Dz• E2l from values4 of (Cp .¢> C ;.<P 1 at 25 ·C, while the re
maining 12 parameters were determined from an unweight
ed least-squares treatment of the osmotic coefficients. The 
251 ¢ measurements used in the regression were assigned 
equal unit weight. despite the fact that they were from nine 
different data sets using different methods and equipment 
over different temperature regions. 

Calculated values were given for ¢I. y, L¢>, and 
(eM - C ; .... 1 of sodium chloride from 0.1 to 6.0m between 0 
and 200 0c. Although the authors 7 found that the ¢ data 
taken as a whole were well represented by their model. the 
freezing point data setsI9•2!.22 were clearly not well repre
sented, the residuals being systematic and several times larg
er than their real experimental errors. The calculated L1> 
values above 50 ·C did not agree well with the heat of dilu
tion measurements of Ensor and Anderson 79 or Messikomer 
and Wood,83 the deviations being almost an order of magni
tude l!lrger th!ln the c!llorimetric experiment!ll errnrl'L 

In 1973, Pitzer8 proposed a new empirical equation for 
improved representation of the thermodynamic properties 
of aqueous electrolytes at all concentrations. The osmotic 
coefficient was represented as a function of molality by a 
modified Debye-Hiickel term, Am I!Z (1 + 1.2m 112) - I, 

with limiting slope A, together with three other parameters 
in higher order terms of the type Qm e - 2m

1/2
, Bm, and Cm 2 • 

The parametrically linear three-parameter equation for ¢ 
and its Gibbs-Duhem analogue for In rwere critically tested 
and shown to give a proper representation of the osmotic and 
activity coefficients for an extensive range of single and 
mixed9 aqueous electrolytes at 25 "c. To represent the ther
modynamic properties of aqueous sodium chloride, Silvester 
and Pitz;er10

•
1I extended the equations to include solution 

enthalpies and heat capacities, in addition to the osmotic and 
activity coefficients over a wide range of temperature. The 
temperature dependence of B, C, and Q was represented, 
respectively, by five-, four-, and five-parameter equations (of 
type earlier recommended5 for In Kp) with the parameters 
for B equivalent to (Bo, B I , B2 , B3, B4 ), those for C equivalent 
to (Co, C I , C2, C3 ), and those for Q equivalent to (Qo, 0, 0, Q3' 

Q4) with QI and Q2 suppressed to zero. The thermodynamic 
properties of the solute at infinite dilution were represented 
by a four-parameter polynomial in T. Of the 16 undeter
mined parameters in their model, the three Gibbs energy 
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parameters (Qo, Bo, Co) had been determined earlier8
•
9 from 

the osmotic coefficients3 at 25 ·C, while the remaining 13 
parameters were determined from a weighted least-squares 
treatment of an extensive array of 21 data sets at tempera
tures up to 300·C. More recently, Pitzer, Bradley, Rogers, 
and Peiperl2 have given an improved treatment of aqueous 
sodium chloride properties for 974 data between 0 and 
300 ·C. A substantially modified model was used containing 
five adjustable constants and 30 parameters determined by a 
weighted least-squares treatment. The model excluded 
freezing point measurements at low temperature and con
tained a discontinuity at 255 K ( - 18.15 .c). 

After completion of the present work, Pitzer, Peiper 
and BuseyDO published a new model for aqueous sudium 
chloride properties up to 100 MPa pressure and 300 .c. The 
model fitted 1227 data using two adjustable constants and 25 
parameters for the low-pressure properties and an additional 
28 parameters for the effects of pressure. 

1.2. Present Objective 
Earlier kl'y I";va ll1ationql.2,4.6-12.136 ofthe thermodynam

ic properties of aqueous sodium chloride have been reviewed 
briefly. It is the purpose of this work to provide an adequate, 
significant, and accurate representation of the wide variety 
and numerous equilibnum and calOrimetric measurements 
for the water-sodium chloride system in the temperature 
range 22 to 154 ·C. In particular, we wish (i) to describe a 
new, objective, and gener!ll technique for combining a var
iety of thermodynamic measurements of different types, 
from different sources and of different accuracies using the 
method of weighted least squares to give the best representa
tive model, (ii) to apply the technique to represent 2428 sodi
um chloride measurements from 94 data 
setsI,!8-S7.60-JJ3.121-125 to within their various experimental 
errors, and (iii) to provide the best unbi!lsed estiml'lte~ for the 
values and standard errors for the thermodynamic functions 
of aqueous sodium chloride at all concentrations between 0 
and 110·C. 

In contrast with earlier studies7
•
1
G-lz.D6 which provide 

only estimates of the model parameters and of the derived 
thermodynamic properties, the present study additionally 
evaluates the propagation of errors from the lack of fit of the 
experimental measurements by the model, through the var
iances and covariances of the model parameters, thence to 
provide estimates of the standard errors on the derived ther
modynamic properties. Thus during our model develop
ment, the statistical significance of each added parameter 
was tested II~ to justify its inclusion in the model. Finally, our 
estimates of the thermodynllmic properties and their ~tan
dard errors quantitatively reflect the best fit and the lack of 
fit, respectively, of the measurements by the model. 

2. Definition 01 the Equations 
2.1. Symbols and General Equations 

Consider an aqueous solution sY~lrlII c0l11pri~illg 1 kg 
of water solvent (componenl suhs(:I'il'l I) nlld III moles of 
sodium chloride solute (compolll'lIl ,\lb',(:I"lpt /) al Clmstant 
total pressure P ancl at I henno(j \'11111111< kltll'nnl \I rc T. The 
sodium chlorick b III krll ;\~; I"ill \' ,he.n>, ilih"d ;llld M 1 is the 
molar ma~s ofwal!'j' ;ill J: IIU,] I) ';1' 1" • .1 tl\(' :'>\'sl('111 is com-
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prisedofn] lOOOlM1 moles of water together withn2 m 
moles of sodium chloride or 2n2 moles sodium and chloride 
iom1.. For this system Wf': Of':fine thf': tot.l'll Gibbs e-nergy, total 
enthalpy, and total heat capacity as G, H, and Cp ' respective
ly, and as G', H', and C; for the system with components in 
their standard stateS. The total Gibbs energy for the ideal 
solution G j() is defined by 
G id = GO + n2 2RT( 1 + In mI. The total excess Gibbs 
energy, the total relative enthalpy, and the total relative heat 
capacity for the system are defined by GOx = G G id

, 

L = H - Ir, and J = Cp - C;, respectively. 
In terms of the molar properties of the components we 

have 

G e
• = nl Gj"+ n2G~x = n2 G.p = n2 2RT(1- ifJ + In r), 

L=nIL1 +n2L2=nMfl-H~) 

+n2(H2 -H;) =H -Ir =nzL.p, 

J = n l JI + n2 J2 nl(Cp•1 - C;,ll 

(1) 

(2) 

+ n2(Cp,2 - C;,2) Cp - Cpo = n2(Cp..p C;,2), (3) 
where R is the molar gas constant, ifJ is the practical osmotic 
coefficient of water, r is the ionic mean molal activity coeffi
cient of sodium chloride. G iX, L I = HI H ~ , and 
J I = Cp,l - C;,I are the partial molal excess Gibbs energy, 
the partial molal relative enthalpy, and the partial molal rel
atiVe! hf':l'It CliPlicity, respectively, of water: G 1\ 
L2 H2 H;, and J2 Cp,2 C ;,2 are the corresponding 
partial molal functions of sodium chloride. G.p, L", and CM, 

are the apparent molal excess Gibbs energy, the apparent 
molal relative enthalpy, and the apparent molal heat capac
ity, respectively, of sodium chloride. C ;,2 is the partial molal 
heat capacity of sodium chloride in the standard state and is 
identical with C ;,.", the apparent molal heat capacity of sodi
um chloride at infinite dilution. 

For the system at constant pressure P and at constant 
molality m, the total functions Gex, L, and J in Eqs. (1)-(3) 
are related by the differential equations 

(4) 

(5) 

with similar relationships between the corresponding partial 
molal functions G ~", L» and JI ; G~x, L 2, and J2 ; G I , HI, and 
Cp,l ; G2,Hz, and Cp,2; G~,H~,and C;,I;G;,H;,and C;,2; 
and between the three apparent molal functions G.", L"" and 
(CM - C ;,2) of sodium chloride. 

2.2. Composition and Temperature Dependence of 
Model 

In order to adequately represent the variation of the 
osmotic coefficient with molality m at fixed T we usc an 
extended Pitzer-type8 parametrically linear equation 

¢ = 1 -Aml/2(1 + 1.2ml/2)-1 + Qm 

+Bm + Cm~ +Dm3 +Em\ (6) 

in which A is the Debye-Hiickellimitingslope for the osmot
ic coefficient8

,14 and Q, B, C, D, and E are fitting parameters 
which are functions of Tonly. 

The Gibbs-Duhem relation then gives the equivalent 
parametrically linear expression 

In r = - A [ml/2(1 + 1.2mll2)-1 + (2/1.2)ln(1 + 1?ml/2)] 

+ Q.![I - (1 + 2ml12 - 2m)e- 2mIl21 
(7) 

for the composition dependence of r at T. 
The variation of G.p with molality at T is given by the 

equation 

G."IRT = A (4/1.2)ln(1 + 1.2m1/2) 

+ Q [1 (1 + 2m1/2)e -2m'/'] 

+ B·2m + Cm' + D.jm j + E.!m\ (8) 

obtained by substituting Eqs. (6) and (7) into Eq. (1). 
The temperature dependence of A, fully discussed else

where," 1s properly represented between 0 and 1:>4 "C by the 
five-parameter equation 

(9) 

in which Ak are known parameters and Vgk are the tempera
ture variables defined in Eq. (11). The temperature depen
dences of Q, B, C, D, and E are represented by equations of 
the same type recommended earlier for the temperature de
pendence of In Kp. These equations are 

7 

Q= L Qk Vgk' 
k=O 

(toa) 

6 

B L Bk Vgk' (tob) 
k=O 

6 

C= L Ck Vgk' (We) 
k=O 

6 

D L Dk Vgk' (IOd) 
k=O 

and 
, 

E L Ek Vgk' 
k=O 

(lOe) 

where the Q,,, Bk , Ck , D k , and Ek are invariant fitting pa
rameters and the Vgk are temperature variables for Gibbs 
energy functions (ifJ, In r. and In m.) and are defined by the 
relations 

VgO = (- 110), 

and for k>l, 

v - Xk x n - I 
[ 

Ok-2 00 n ] 
gk - (k - 1)1 n~l n + k - 1 (-) , 

(Ila) 

(lIb) 

in which x = (T - 0 )10, and where, in this work, the refer
ence temperature 0 = 298.15 K. 

2.3. Gibbs Energy Functions 

The osmotic coefficient is represented as a function of m 
and T by the parametrically linear equation 
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4 

m1l2(I":'" 1.2ml/2)-1 L Ak Vgk 

k=O 

112 7 + m e - 2m L Qk Vgk 
k=O 

6 6 

+ m L Bk Vgk + m 2 L C" Vgk 
k 0 k=O 

6 5 

+ m3 L Dk Ugk + m4 L Ek IJgk' (12) 
x=u K=O 

obtained by substituting Eqs. (9) and (10) into Eq. (6). 
The corresponding equation for the activity coefficient 

is 

In r 
4 

+ (2/1.2)ln (1 + 1.2m l/2)] L Ak Ugk 

k=O 

7 

+![1-(1 +2ml/2_2m)e-- 2m1l2
] L Qk Vgk 

k=O 

6 6 

+2m L Bk Vgk +~m2 L Ck Vgk 
1<=0 1<=0 

6 5 

+jm3 L Dk Vgk + im4 I Ek IJg", 
k=O k=O 

and that for the apparent molal excess Gibbs energy is 

-. 
G",IRT = -14/1.2)ln(1 + 1. 2m 1/2) L Ak Dgk 

k=O 

6 6 

+ 2m L B" Vgk + m 2 L Ck Vgk 

k~O " 0 

6 5 

+ ~m3 L D" vgk + ~m4 L Ek vgk -
k=O k 0 

2.4. Apparent Molal Relative Enthalpy 

The apparent molal relative enthalpy, defined by 

L", = [J(G¢/T) ] , 
J(1IT) P.rn 

(l3) 

(14) 

(15) 

is obtained by differentiating Eq. (14) with respect to liT to 
give the parametrically linear equation 

4 

L",IR = - (4/1.2)ln(1 + 1.2ml/2) L Ak Vhk 
k=C 

7 

+ [1 - (1 T 2ml/Z)e zmll2] L Qk Ukk 
k=O 

6 6 

+ 2m L. B. LIM + m 2 L 1:" 11M 

k=O k 0 

6 5 

+ lm3 L D" Vhk + ~m4 L Ek Uk'" (16) 
k=O 1:=0 

in which Vhk are temperature variables for enthalpy func
tions (L",IR, llHdlR, and llHJR ) defined by the relation
ship 

Vnk = d(vgk)/d(lIT), (17) 
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and obtained by ditfcl'Clllialing Eq. (11) with respect to liT 
to give 

VhO = 0, (18a) 

and for k;:;,j, 

Dirk = (- l)(T- &1' 1/(k -I)!. (18b) 

2.5. Heat Capacity Functions 

The standard partial molal heat capacity of sodium 
chloride C ;,2 is a function of temperature only and is repre
sented as a Taylor's series expansion about reference tem
perature 0 by the expression 

C;,2 = (C;.2)e + (dC;.2/dTJe (T - 0) + WC;.2/dT2)e 

X~(T - Of + WC;.2/dT3)(;1 ~(T - 8)3 

+ (d4C;,2/dT4)e -p'-(T - e)4 

(19) 
or 

7 

Co = " (dk 
2 Co ./dT k 2) [1!(k p.2 L.t P.L IJ 

k=2 

2)!)(T - O)k 2, 

(20) 

in which the six parameters with subscript 0 are the tempera
ture derivatives of C ;,2 at e. 

The apparent molal heat capacity of sodium chloride 
Cp,,,, is defined by the relation 

(21) 

and is obtained from Eq. (20) and the temperature derivative 
ofEq. (16) to give the parametrically linear equation 

4 

- (4/1.2)ln(1 + 1.2m1/2) L Ak Vck 
k=O 

7 

+ [1 (1 + 2m 1/2)e - 2m1l2] L Qk tick 

k=O 

6 6 

+ 2m L Bk Vck + m2 I Ck Vek 
k=O k=O 

6 S 

+ ~m3 L Dk Vck + ;m4 L Ek Vck ' (22) 
k a k 0 

in which Vek are temperature variables for heat capacity 
functions defined by the relationship 

(23) 

and obtained by differentiating Eq. [I R) wil h rL'SIWrI In T to 

give 

(24a) 

and for k)2 

(24b) 



THERMODYNAMIC FUNCTIONS FOR AQUEOUS SODIUM CHLORIDE 495 

2.6. I ntegral Heat of Dilution 

The integral heat of dilution .t.!Hd (m C~m2) is the enth
alpy change per mole of sodium chloride for dilution from 
initial state molality m 1 to final state molality m2' and is 
given by 

(25) 

whereL",(m2) andL?{mj) refertoEq. (16)withm replaced by 
m z and m 1, respectively. We take m z = 0, for which 
L",(m2) = 0 and drop the subscript on m 1 so that Eq. (25) 
becomes 

(26a) 

which is abbreviated to read 

(26b) 

where.t.!Hd is the integral heat of dilution from molality m to 
infinite dilution and L", is defined by Eq. (16). 

2.7. Heat of Solution Functions 

The integral heat of solution at infinite dilution .t.!H: is 
the enthalpy change for dissolution of 1 mole of crystalline 
sodium chloride in an infinite excess of pure water, defined 
by 

(27) 

in which H; is the standard partial molal enthalpy of sodi
urn chloride in solution, and He is the standard molar enth
alpy of crystalline sodium chloride. Since H; and He are 
both functions of Tonly, .t.!H; at Tis properly represented 
by the relationship 

7 

.t.!H: = (.t.!H;)/I + I W- 2 C;,2/dTk 2)8 [l/(k - 1)1] 
k=2 

4 

X(T-8)k-l- 2: W- 2 Cp,JdTk
-

2 )1I 
k=2 

x [l/(k - 1)!](T - 8 )k-I, (28) 

where the fitting parameter (.t.!H;)/I is the integral heat of 
solution at infinite dilution at e, the six C;,2 parameters are 
the same II.S in Eq. (20), and the other three parameters are 
the known temperature derivatives of Cp,c for crystalline so
dium chloride at (). 

The integral heat of solution .t.!H. for dissolution of 1 
mole of sodium chloride in water to form a solution of mola
lity m is given by the equation 

(29) 

where .t.!H: is defined by Eq. (28) and L", by Eq. (16). The 
resulting equation representing.t.!H, as a function of m and T 
is the parametrically linear equation 

7 

+ 2: ( l/R )W- Z 
C;,2/dTk - 2)/I Vhk 

k=2 
4 

- 2: (- l/R )(dk
- 2 Cp,c/dTk-2)1I Vhk 

k=2 

4 

- (4/1.2)ln(1 + 1.2ml/2) I Ak Vhk 
k=O 

+ [1 - (1 + 2mI/2)e-ZmI/2] ± Qk Vhk 

k=O 

6 6 

+ 2m 2: Bk ll"k + m
2 2: C" VM 

k=O k=O 

6 5 

+ jm 3 I Dk Vhk + ~m4 I Ek Vhk' (30) 
k=O k=O 

The differential heat of solution .t.!Hds is the enthalpy 
change per mole of sodium chloride dissolved in a solution of 
initial molality m 1 to form a solution of final molality m2' 
and is defined by the expression 

.t.!Hd, =.t.!H; + [mZ L",(m2) - m1 L~(mtl](m2 - m1)-1, 
(31) 

where.t.!H: is given by Eq. (28), and L¢(m2) andL\l'>(m 1) are 
given by Eq. (16) with m2 and m l , respectively, substituted 
for m. In the limit, as (m2 - m1)-O, Eq. (31) gives 

.t.!Hds =i!H: + L 2, (32) 

where L2 is the partial molal relative enthalpy of sodium 
chloride at molality m = m2 = mi' 

2.8. Solubility Equilibrium 

The solubility molality ms and activity coefficient Ys for 
aqueous sodium chloride in equilibrium with crystalline salt 
is defined by the Gibbs energy equality 

Go G; + 2RTln m, Y., (33) 

which is rearranged to give 

-.t.!G: = -(G~ Gc )=2RTlnms Ys' (34) 

where Go is the standard molar Gibbs energy of crystalline 
salt and.t.! G; is the standard molal Gibbs energy change for 
its dissolution in water. Since G; and Ge are both functions 
of T only,.t.!G: at T is properly represented5 by the expres
sion 

7 

+ 2: (dk - 2 C;,2/dTk-2)c vgk 
k=2 

4 

- 2: W- 2 Cp,cldTk-2)e Vgk' (35) 
k=2 

in which the fitting parameter (.t.! G;)/I is the standard molal 
Gibbs energy change for dissolution of crystalline salt in wa
ter at B, and the other parameters are defined in Eq. (28). The 
resulting equation representing In ms as a function of Tis 

Inm, = -(l/2R).t.!G:IT-lnys' (36) 

where .t.! G: is defined by Eq. (35) and In Ys by Eq. (13) with 
ms replacing m to give the parametrically linear equation 
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7 

Inms =(l/2R)(~G:)e VgO +(1!2R)(~H:)e Vgl + L (l/2R)W 2C;,2/dTk-Z)o Vgk 
k=2 

4 4 

- L (l/2R )(dk
-

2 Cp,JdTk - 2)o vgk + [m!12(1 + 1.2m!12)-1 + (2/1.2)ln(1 + 1.2m!/2)] L Ak Vgk 

k=2 k=O 

6 ; 

~m: 2: Dk Vgk - ~m: 2: E" Vsl<' 
k=O k=O 

2.9. Parameters in Model 

In Table 1 we list the maximum number of fitting pa
rameters available in our regression model to represent the 
various types of thermodynamic measurement as a function 
of composition and temperature. The first two columns indi
cate the type of measurement and its representative equa
tion, respectively. The third column lists the number of stan
dard state parameters for sodium chloride and includes the 
molal dissolution parameters (.::1G;)e and (~H;)o and the 
solution heat capacity derivative parameters W C ;,2/dT r)e' 
Columns 4-8 list the number of parameters available fOl 
each of the virial terms and the final column gives the maxi
mum number of fitting parameters in each representative 
equation. 

2.10. Additional Thermodynamic Functions 

Additional equations are now given for those thermo
dynamic properties for which values will be tabulated later 
for aqueous sodium chloride. For these equations, the upper 
limits for k are those of our final regression model with pa
rameters given in Table 5. 

The partial molal relative enthalpy of water is given by 

(LJIR )(1000/2MI n2 ) 

4 

+ m l
/

2(1 + 1.2mlf2)-1 L AI: Vhk 
k=O 

6 
-2ml/]. "" Q - me£.. k Vhk 

k=O 

5 5 

- m I Bk Vhk - m 2 I Ck Vhk 
k=O k=O 

4 2 

- m3 L Dk Vhk - m4 L Ek Vhk • 
k=O k=O 

(38) 

TABLE J. Maximum number of parameters for fitting various types of data 

Data (.<:IG:le• (.<:IH:I., 
type Equation (d'C;,2/dT 'le Q B C ]) E Total 

¢ (12; 0 7 7 7 6 35 

r (13) 0 7 7 7 6 35 
.<:IHd (25:, 0 7 6 6 6 5 30 
Cp (22) 6 6 5 5 5 4 31 
JJ.H, (30) 7 7 6 6 6 5 37 
ms (37;' 8 8 7 7 6 43 
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(37) 

The partial molal relative enthalpy of sodium chloride 
is given by 

L21R = - [2m I/2 (1 + 1.2mlf2)-1 

4 

+ (4/1.2)ln(1 + 1.2m1/2)] L Ak Vhk 
k=O 

6 

+ [1 (1 + 2m'/2 2m)e 2_
'/2

] E Qk Vhk 
k=O 

5 

+ 4m Bk Vhk + 3m2 L Ck Vhk 
1<=0 

4 2 

+~m3 I Dk Vhk +1m4 L Ek Vhk · (39) 
k=O k=O 

The partial molal relative heat capacity of water is given by 
4 

(JIIR )(1000/2MI nz) = + m1/2(1 + 1.2ml/2)-1 I Ak Vck 
k=O 

5 

m2 E Ck Vck 
k=O 

4 

_m3 L Dk Vck _m4 
k=U 

(40) 

The partial molal relative heat capacity of sodium chloride is 
given by 

4 

+ (4/1.2)ln(1 + l.2mI/2)] L Ak Vck 
k=O 

...;.. [1 - (1 + 2mlf2 _ 2m)e- 2rn'l1
] 

5 5 

+ 4m L Bk vck + 3m
2 L C" 11,,, 

k=O ;.; I: 

4 :' 

+ ~m3 L D" LIck + ~:m·' 2: H" 1,1.' (41) 
k = C) J Il 

The partial molal heal c;lpOicily of \\',,1('1 is given by 

Cp .! = J , -+ C;;,1 (42) 

and that of sodium chloride' 11.1' 

C,.,,? =-c J} 1 (';,. , (43) 
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where JI and J2 are defined by Eqs. (40) and (41), respective
ly, C;,2 by Eq. (20), and C;,I by multiplying Eqs. (56) and 
(57) by M1/lOOO 

3. Method of Data Treatment 
3.1. Preparation of the Input Data 

All input data measurementsI8- 57,60--113,121-12S were cor
rected into accepted modern units. ls

-
17 Molalities mol sodi

um chloride per kg water were corrected to the 1971 atomic 
weight scalel5 with 18.0152 = MI for the gram molar mass 
of water and 58.442 77 =M2 forsodiumchloride. Tempera
tures were corrected!" to the International Practical Tem
perature Scale of 1968, denoted IPTS-68, and the thermody· 

namic temperature was T K 273.15 + t ·C IPTS-68. Heat 
capacities were corrected by the factor (dt·C IPTS·48/dt·C 
IPTS-tlR) lind to TPTS-6R. Rnergy va lues were converted to 
absolute joules and the molar gas constant was17 

R = 8.31441 Jmol- I K- 1• 

Details of the data sets used in the regression analysis 
are given in Table 2, which lists the set name used to identity 
each data set, the type of thermodynamic property mea
sured, the experimental method used, the number of mea
surements made, their composition range, their temperature 
range, and the reference. 

In Table 2 the set name identifying the data set is abbre
viated from the surnames of the authors. When authors have 
provided more than one type of measurement the resulting 
data sets are identified and treated separately, 

TABLE 2. Input data for aqueous sodium chloride properties 

Number 

Data of Rangeofm Range oft 
Set name type Method data (mol kg-I) ('C) Reference 

R ¢> FP 12 1.0 5.2 -3.5 - 21.1 18 
S+P ¢> FP 28 0.0008 1.3 0.003 -4.3 19 
HB ¢ FP 4 1.5 5.1 - 5.0 21.0 20 
M,D,G+C ¢> FP 21 0.02 3.1 -0.06 -11.2 21 
G+G ¢> FP 32 0.14 3.6 -0.5 13.6 22 
C-t-YH '/J FP 31 0.001 1-8 -0.03 -6,3 23 
P,C+B ¢> FP 19 0.1 5.0 -0.4 19.8 24,25 
S ¢> BP 60 0.05 1.0 60 100 26 
S+H ¢> BP 52 1.5 3.5 60 100 27 
M,D+VH 

'" 
RP I~ O()7 2.8 100 28 

H,G+I ¢> BP 15 0.16 3.1 100 123 
DO ¢ BP 16 0-<lO9 1.0 100 124 
N+N ¢> VP 30 0.1 5.8 20 25 29,30 
L+J ¢> VP 5 6.1 6.3 25 50 31 
P+N ¢> DVP 16 0.2 6.1 25 32 
G+A ¢> DVP 6 4.3 6.0 25 33 
G+A,S+G ¢> VP 5 4.7 6.1 20 25 33,51 
O+G ¢> VP 36 2.3 6.2 20 30 34 
ST ¢> IP 9 4.0 5.9 25 35 
W+H ¢> DVP 6 6.1 6.3 I 48 36 
S,C+G ¢ DVP 6 3.8 5.2 25 30 37 
G,J+DN ¢> VP 7 1.0 3.0 122 154 38,39 
PT t:/J DVP 11 1.0 6.0 2S 40 
L+L ¢> VP 28 0.1 7.2 75 ISO 41,42 
P+D ¢> VP 13 0.5 5.9 2S 43 
G,S,R+C ¢ VP 55 1.0 6.1 2S 100 44 
A,T S ¢> VP 13 0.8 5.8 25 45 
5,H+W !fJ IP 17 0.1 6.1 2' 47 
G rP IP/EMFW 10 0.03 0.1 25 48 
R(H) rP IP/EMF 20 0.2 1.0 25 1,53,54,60,61 
R(L,F+S) ¢ IP/VP 9 1.2 3.6 25 1,49 
R(G+F) rP IP/VP 6 1.5 3.8 25 1,50 
R(S+G) ¢> IP/VP 7 2.3 6.1 25 1,51 
R(B+N) t:/J IP/DVP 3 1.3 2.5 25 1,52 
R(H+C) if> IP/EMF 6 1.4 3.6 25 1,53 
C+P t:/J IP 16 0.3 4.1 15 55,57 
P ¢> IP 16 0.4 6.1 0 56,57 
H r EMF 7 0.1 3.0 25 60 
H+N r EMF 69 0.1 4.0 0 40 61 
R+S r IP/INT 11 0.1 4.0 2S 46 
D+M r TIMf'W 12 0.005 0.1 25 62 
J+G r EMFW 34 0.01 0.1 15 45 63 
H\DFN) r DFN 5 0.0005 o.m 25 M 
C r EMF 60 0.001 4.0 0 50 65 
L+A r EMPS 16 0.01 0.4 25 qO !iii 
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TABLE 2. Input data for aqueous sodium chloride propcrllcs-(\lIIlillllcd 

Number 
Data 

Set name type Method 

T r EMF 
M+P r EMFS 
S+L,ICf m, SOLY 
K,O+V m. SOLY 
P+C m. SOLY 
RB AHa CAL 
Y+V ~Hd CAL 
G+R ~Hd CAL 
Y+M ~Hd CAL 
W,R+B ~Hd CAL 
V AHd CAL 
E+A ~Hd CAL 
M,H+H ~Hd CAL 
L+M ~Hd CAL 
F,L,P+D ,(jDd FeAL 
F,L+D(D) 1J.H d FCAL 
B,M+C AHd CAL 
C+VH(D) 1J. Hd CAL 
M-l-W 1J.FI " FeAT 

MR+W AHd FCAL 
R+B 1J.H, CAL 
W+L 1J.H, CALAQ 
L,J+M AH, CAL 
B+B 1J.H, CAL 
M+Y 1J.H, CAL 
C+C 1J.H, CAL 
B 1J.H, CAL 
D I-R AH, CAL 
G,M+C 1J.H, CAL 
C+VH(IH) 1J.H, CAL 
C+VH(DH) AH, CALAQ 
TO+L AH, CAL 
D+T 1J.H, CAL 
R+R Cp CAL 
H+G Cp CAL 
W Cp CAL 
HS Cp CAL 
E+S Cp CAL 
P,L,P+D Cp FCAL 
L+B Cp CAL 
F,L+D Cp FCAL 
P,F+D Cp FCAL 
CR Cp CAL 
P,S+F Cp CAL 
S,W,M+H Cp FCAL 
D,DV,P+P Cp FCAL 
T+L Cp CAL 
0 Cp CAL 
A+W Cp PCAL 

In Table 2 the data type or thermodynamic property is 
denoted as follows: 

¢-osmotic coefficient 
Y-Itt,;livily wemdent 
ms-solubility 
.dB d -heat of dilution 
.dH. -heat of solution 
Cp -heat capacity. 

In Table 2 the experimental method is denoted as fol
lows: 

FP-freezing point depression of ice 
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of 
data 

32 
44 
30 

5 
12 
24 

19 
54 
56 
9 

66 
163 
21 
7 

23 
23 
7 
7 

78 
101 

7 
14 
37 
24 
11 
58 
23 

4 
12 

5 
41 
88 
5 

19 
23 
32 
14 
8 

13 
20 
22 
70 

6 
6 

11 
15 

118 
13 
53 

Range or m Range oft 
(mol kg ') ("q Reference 

0.01 1.0 15 50 67 
0.03 3.0 25 70 68 
6.1 7.2 () 150 70,42,69 
6.1 6.2 10 45 71 
6.1 6.7 18 100 72 
0.0004 0.1 25 7:1 
0.4 6.1 25 74 
0.00020.8 10 25 75 
0.09 6.1 0 25 76 
0.1 3.0 25 77 
0.4 1.2 25 78 
0.001 6.1 40 80 79 
0.09 0.8 25 80 
0.2 1.0 30 81 
U.UU:l loU 25 121 
0.005 1.0 25 105 
0.003 1.0 25 122 
0.2 5.5 10 75 82 
0.04 S.O lS 100 83 
0.007 6.0 75 150 84 
0.1 0.5 25 85 
0.4 5.6 25 86,87 
0.04 5.9 20 25 88,89 
0.05 1.3 25 90 
0.06 2.5 2 91 
0.001 0.02 0 95 92 
0.02 0.7 25 93 
0.2 0.5 25 94 
0.007 0.04 114 150 95 

0.5 5 75 82 
0.02 4.1 5 40 82 
0.05 5.0 5 25 96 
0.01 0.03 25 97 
0.04 2.3 25 98 
om 1.0 15 45 99 
0.01 0.2 35 45 100 
0.003 0.2 25 101 
1.0 6.0 25 102 
0.01 2.0 24 103,111 
0.3 2.1 80 140 104 
0.01 3.0 25 105,111 
0.03 3.0 1 45 106,111 
0.5 6.0 25 107 
0.4 6.0 150 108 
0.08 0.5 25 109 
0.04 1.0 25 IlO 
0.04 6.0 5 85 Il2 
1.0 3.2 25 113 
0.04 2.9 10 40 125 

BP-boiling point elevation 
VP or DVP-vapor pressure lowering by static or dy

namic methods. respectively 
EMF or EMFW--electromotive force of eoneen! ration 

cells without or with transference, respcclivdy 
EMFS--electromotive force ofsingk l'tllllpftrtment cell 

with standard electrode 
IP-isopiestic comparison 
IP/VP or ]P/DVP·bnpi,·.,lil· (Olllpillison with stan

dards ofknowJ1 vapor prt'~\IIIl' hv ,.11111<' 01 dynamic meth
ods, rcspeclivdy 

IP/EMJ: OJ II'/LMI·\\' jf,jlp,.-·.I(I' comparison with 
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standards of known osmotic coefficient derived from con
centration cells without or with transport, respectively 

Iy 

IP lINT -integr:ltion of isopiestic data 

DFN-diffusion 
SOL Y -solubility of crystalline sodium chloride 
CAL or FCAL-batch or flow calorimetry, respective-

CALAQ-dissolution calorimetry into aqueous sodi
um chloride. 

Water activities from measurements of FP,18-25 
BP, 26--28, 123, 124 VP and DVP, 29-45 and Ip47-57 were corrected, 
expressed as osmotic coefficients and represented by Eq. 
(12). Measurements ofFP were converted to osmotic coeffi
cients using Eq. (AI) of Scat chard et al. 114 Measurements of 
VP, DVP, IP /VP, and IP IDVP were corrected for the noni
deality l15 of water vapor. 

Sodium .;;hloride a.;;tivity .;;ocffkicnts from electro
chemical cell measurements60-68 were completely reevalu
ated as follows. Emfs from concentration cells without 
transference60.61.65.67 were corrected to give values ofln(Y21 
ytl which were represented by the difference ofEq. (13) for 
the two compartment molalities m2 and mI' Emfs from con
centration cells with transference62.63 were corrected and reo 
evaluated using several different equations and various nu
merical methods to yield concordant values of In(rzlYI) 
which were represented by the difference of Eq. (13). Emfs 
from single-compartment cells66,68 were corrected and the 
values of In r represented by Eq. (13). 

Activity coefficients from integration of isopiestic mea
surements46 were reexpressed as lnly 2/r d values which were 
lCfllC:sculcu uy the diilbclH':c of Eg. (13) fOl 1ft2 and TTlI' 

where m 1 was O.1m. 
Heat of dilution measurements73-84.121.122 were repre

sented by Eq. (25). Integral heats of solution85,88-97 were rep
resented by Eq. (30) and differential heats of solution82

•
86 by 

Eq. (31). 
Heat capacity measurements98- 113,125 were corrected, 

expressed as apparent molal heat capacities and represented 
by Eq. (22). Sodium chloride solubility measurements69-72 

were represented by Eq. (37). 
Heats of solution and solubility measurements repre

sented by Eqs. (30), (31), and (37) required the auxiliary val
ues of the molar heat capacity and its temperature deriva
tives for crystalline sodium chloride at 298.15 K. These 
values are (Cp,c)e = 50.08 J mol- 1 K-\ (dCp.e ! 
dT)e = 2.737 E - 02 J mol-I K- 2

, and (d2Cp,J 
dT2)o = 1.054 E 04 J mol-I K -3, obtained by cor
recting and fitting the measurements of Leadbetter and Set
tatreel16 between 304 and 423 K together with a value at 200 
K from Stull and Prophet. I 17 

Each experimental measurement (input datum point) 
defined the variables of its own representative equation. The 
dependent or response variable was always the sum of the 
measurement and its Debye-Hiickel term, together with ad
ditional terms for the heat capacity of crystalline sodium 
chloride in the case of heats of solution and solubilities not at 
298.15 K. The number of independent variables was defined 
by the type of measurement and corresponded with the pa
rameters in Table I. The full regression mode! contained a 

maximum for 43 independent variables, the eight for the 
standard state parameters were functions of Tonly, the oth
er 35 for the virial parameters were separable products of 
functions of m with functions of T. Variables for each mea
surement were evaluated in double-precision arithmetic and 
were stored and identified by data set name with intraset 
datum number. For example, D, DV, P + P 15 refers to the 
variables of datum 15 in set D, DV, P + P and is found in the 
original paperllO to be the 15th measurement with 
Cp.", = 39.9 J mol-I K -I for 0.999 28m NaCI at 25 DC. 

3.2. Weighting the Equations 

Reliable values for the thermodynamic functions of 
aqueous sodium chloride from zero to saturation molality 
between - 22 and I ~4 ·c are estimated by evaluating the 
regression model which adequately, properly, and best rep
resents both the composition and temperature dependence 
of th ... nnm<"TOI1!: equilibrium and calorimetric measure
ments available for the system. The best unbiased estimates 
of the thermodynamic functions are those provided by the 
properly weighted least-squares regression 118.119 of all valid 
literature measurements. The measurements should be 
widely founded in respect to data type, experimental meth
od, composition range, and temperature range so that the 
adequllcy and !:ignificance nf the regression model param
eters can be tested and realistic estimates obtained for the 
standard errors on the input measurements. The problem is 
how to evaluate the proper weight factor by which to multi
ply the representatIve equation of each measurement in the 
regression so that each weighted equation has the same vari
ance and thus is equally probable. Our method is outlined as 
follows. 

Each measurement (say, datum pointj from data set i) 
in the regression was represented by its characteristic equa
tion multiplied by its weight factor Wij in the formation of 
the normal equations. The value of Wij depended on the data 
type, was inversely proportional to the presumed variance of 
the measurement, and provided a quantitative measure of its 
importance in the regression: for an accurate measurement, 
the equation was weighted by a large value for Wij; for an 
inaccurate measurement the equation was weighted (multi
plied) by a small value for W ij • Measurements of the same 
type by the same authors were treated together as a data set, 
within which the variances of the individual measurements 
were expected to be approximately equal or closely related. 
On this basis of experimental similitude the datum weight 
was defined by 

Wij = WSi X Wlu' (44) 

where WSi is a common external weight factor characteris
tic of data set i, and Wlij' is an individual internal weight 
factor characteristic of the relative importance (proportional 
to the inverse variance) of datumj within its set i. The values 
of WS; for each data set were determined and optimized 
simultaneously, as described later, with the solution of the 
least-squares normal equations. 

Within a given data set, the values of Wlij were expect-
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ed (i) all to be unity where the variances oHhe measurements 
were all equal, or (ii) to be proportional to the inverse of the 
variances due to molality and temperature effects or to other 
factors such as multiple determinations. Thus the internal 
weight WIij was further subdivided and defined by 

WIij = WMxF, (45) 

where WM is a weight factor dependent on the molality of 
the datum, and Fis a weight factor usually, but not always, 
dependent on the temperature of the datum. 

Consider the regression of a total number N of input 
measurements comprised of n I from data set 1, n 2 from set 2, 
.•• , n; from general set i, ... , and n94 from final set 94. 
Thus, 

94 

N=In;. (46) 
i=1 

The representation of N measurements by a regression mod
el with p parameters leaves (N - p) degrees of freedom for 
the residuals of the regression. General data set i contains n, 
datum points which have variance v,. and set weight WS;. 
General datum point} in set i has weight Wij' internal weight 
WIij, o~served value Yij' calculated value from regression 
model Yij' and residual (j;i' given by 

(47) 

The datum weIght W ij IS gIVen by Eq. (44) as the product or 
set weight WS; and internal weight WI ij of the datum within 
the set. For many data sets, the internal weights WI ij are all 
unity, or alternatively they are functions of molality, tem
perature, and plurality such that the internally weighted 
squared residuals WI ij ()~. have the same distribution (vari
ance) for all} members of set i. The mean-squared deviation 
8 f for a datum of unit internal weight is given by 

87 = (i WIij Dt;)ln; (48) 
j= I 

for set i. An estimate of the variance V; for set i equal to the 
square of the estimate of the standard error s7 is given by 

V; = ~ = [(ir WIij 6ij )In;] [N I(N - pI] (49) 

as the product of the internally weighted mean-squared devi
ation D ~ and the correction for the number of degrees of 
freedom of the residuals. Thus S; is an estimate of the stan
dard error for a measurement of unit internal weight in set i. 
For each data set we define the set weight factor as 

WS; = [l/V; ] [N liN - p)], 

which rearranges to give the expression 

WS;[ (tl WIij ot )/11;] = 1, 

(50) 

(51) 

which is invariant and unity for all data sets. Multiplying Eq. 
IS 1) by n; for set i gives 

IIi 

WS; 2: WIij D~ = l2i' (52) 
j= 1 

and summing IIi over all data sets from i = I to 94 gives 
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~ irS, \. II I,; b,; 
, " 

~4 

= I. 12; =N, (53) 
1= t 

so that the weighted mean-squared deviation is unity, and 
the same lor each of the N datum points in the regression. 

The bias of data sct i relative to the regression model is 
given by the wcighted mean deviation 8; defined by 

_ n, / co, 

D; = j~l WI ij(Sy J I, WI,). (54) 

Positive bias indicates that the measurements as a set exceed 
their calculated values; negative bias that the calculated val
ues from the model are more positive and larger than the 
measured values. 

The mean internal weight of a measurement in data set 

i, denoted wi;, is defined by 
IJj 

wi; = 2: WIij/ni' (55) 
j=1 

The mean internal weight of a datum gi ves a measure of the 
relative goodness of the average measurement in the set com
pared with unit weight assigned to the good and reliable 
single measurement. A mean internal weight of unity shows 
all measurements equally good. A mean internal weight less 
than unity indicates the proportion and extent of experimen
[ally prejudiced measurements within the;: data seL. A me;:aIl 

internal weight of greater than unity indicates the number of 
replicate determinations per average input measurement. 

3.3. Determination of the Weights 

InitiaUy the first weights Wij for Eq. (44) were taken as 
unity for all measurements, and the first weighted normal 
equations were formed and solved to give the first regression 
model. This model was used to evaluate the first Yij and 
through Eq. (47) the first residuals oij which were substituted 
into Eq. (51) to give the first set weights WS;. At this point 
the first regression cycle was complete. The second cycle 
started using the first set weights WSi in Eq. (44) with all 
WI ij taken as unity to give the second weights w,i' the sec
ond weighted normal equations were formed and solved to 
give the second regression model, and so on. A number of 
cycles were run to converge the data set weights WS; so that 
Eq. (51) was true for all 94 data sets under conditions where 
all Wlij were taken as unity. 

At this stage the normalized residuals WI 1/2 8ij/sj were 
plotted on the line printer against molallty and against tem
perature for each data set, and the graphs were examined to 
confirm a sensibly random distribution of rcsid uals. In data 
sets where the residuals deviated significantly and systemati
cally from randomness and wherc tht' !lh';!SlIrcment tech
nique would lead us to expect a .'yst('lJlatic drect for experi
mental reasons, internal wci~hh WI" less than unity were 
applied to remove the s~'stt"1J ,at It" I !1iI' 1I1J111lIake the mternal
ly weighted residuals, 11'/ ,'. ',"'" ,,"II;,lhl)' the same for al1j 
measurements of data ',('1 I '11,,' IlIlcnlill weights were ap
plied by SllbstiIIJIIlI,l' WI" \ "Ii/("', III Lq. (44) and using extant 
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WSj values, a number of regression cycles were run to pro
vide new converged values of WSi • The resulting graphs of 
the normalized residuals were again examined to confirm a 
random distribution of weighted residuals. Data sets that 
still showed systematic deviations from randomness attrib
utable to experimental effects were again internally weighted 
and the set weights WSi were again converged. This process 
was continued until all data sets showed randomly distribut
ed normalized residuals, so that all measurements were 
properly weighted and the resulting regression model was 
the unbiased estimator 118.119 of minimum variance of the in
put measurements. 

Every effort was made to retain a112444 input measure
ments within the regression by appropriate wdghling. Those 
measurements that were found to lie more than three stan
dard deviations from the model were reexamined and were 

TABLE 3. Data sets with unit internal weights 

Dataset Data set Data set Data set 

R G,S,R+C H+N F,L,P+D 
HB A,T+S R+S F,L+D(D) 
S+H S,H+W B+M B,M+C 
H,G+I G 1+G C+VH(D) 
L-l-J R(H) H(DFN) W+L 
P+N R(L,F+S) L+A M+Y 
G+A RIG+F) M+P D+B 
G+A,S+G RIS+G) K,O+V G,M+C 
U+U R(l:I+N) p+c: C:+YH(DH) 
ST R(H+C) RB D+T 
W+H C+P G+R E+S 
S,C+G p W,R+B CR 
G,J+DN H L+M P,S+F 
PT 

TABLE 4. Converged internal weighting of data sets 

Data set 

S+P 
M,D,G+C 
G+G 
C-YH 
P,C+B 
S 
M,D+VH 
DO 
N+N 
L+L 
P+D 
C 
T 
S+L,ICf 
Y+V 
Y+M 
V 
E+A 
M,H+H 
M+W 
MR+W 
R+B 
L,J+M 
B+B 
C+C 
B 
C+ VH(IH) 
TO+L 
R+R 
H+G 
W 
HS 
P,L,P+ D 
L+B 
F,L+D 
P,F+D 
S, W,M+H 
D,DV,P +P 
T+L 
o 
A+W 

0.2 
1.0 
1.0 
0.2 
1.0 

0.25 
1.0 

0.8 
om 
0.4 
0.08 
0.3 
0.25 
0.5 
0.25 

0.1 

0.6 
0.1 
0.1 
0.1 
0.2 
1.0 
0.2 
0.2 
0.2 
0.2 
1.5 
2.5 
0.2 

F60 = 0.4 

FI25 =0.17 

F50=0.4 
F38 = 0.15 
FGlOO om 
FNOI =0.01 
FO.2 0.011 

F50 = F60 = 0.6 

FlOO=0.25 

F20=0.5 

F5 0.05 
F5 0.45 

F1.5 0.045 

F5 =0.12 

F40=0.5 

F70 =0.4 
FNOlS =0.29 

F150 = 0.11 
F=m'(2.1 

FICT=0.25 FLL 0.1 
FN02 0.0\ 
F12.6 0.2 

F70 =0.25 F80=0.05 

F=r 

F=r 

FlO 0.15 
FlO =0.45 

F5 0.045 
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' 

Flc;~ t Th .. unweighted r".iduals S4> of osmotic co .. fficientB of da.ta. sct 
S..L P (Ref. 19) show increased variability of low molality. The 
dashed curves indicate the envelope of the standard error, which 
increases in magnitude at molalities less than m ~ at 0.2 mol kg - 1. 

discarded only when they were also outliers from their own 
data set. This very conservative procedure resulted in the 
n::jectiuH uf unly 16 measurements from the regression and 
thereby reduced the risk of induced bias in the model. 

In the final iteration cycle of the regression analysis, 
after all weight factors had been converged and were correct 
the weighted equation for each of the input measurements 
had the same variance, was equally probable, and thus was 
properly weighted for the formation of the normal equations 
of maximum probability. The entries in Tables 3 and 4 sum
marize the final converged scheme of internal weights for the 
equations of 2428 measurements from 94 data sets. 

Table 3 lists the data sets in which Wlij was unity for 
each measurement: within a given set this implies that each 
datum j had the same variance and was equally reliable or 
probable. For small data sets without information on errors 
from the authors, we assumed Wlij = 1.0 for each datum, 
for the lack of any more correct weighting scheme. For large 
data sets, the graphs of the residuals plotted against molality 
and against temperature confirmed a posteriori that 
Wlij = 1.0 was a good approximation. 

Table 4 lists the data sets with internal weights differing 
from unity. When authors gave assessments of experimental 
error, these were used together with the distribution of the 
residuals to define the internal weights for the set. Our as
signment of non unit internal weights was always conserva
tive; if uncertain, we assigned unit internal weight. No inter
nal weight differing from unity was ever assigned arbitrarily. 
All nonunit internal weights were assigned to reflect pre
sumed real experimental effects, such as, (i) inadequate de
tector sensitivity for measurements at low molality and (ii) 
decrease of experimental accuracy for measurements at high 
or at low temperatures. Wherever possible, internal weights 
were assigned with values less than unity to leave most mea
surements in the set with unit internal weight; thus Table 4 
indicates only those conditions where WM or F in Eq. (45) 
differed from unity. 

Por measurements of </I, ilII d' and Cp ,¢ tIt\;; glaphlS uf 
the unweighted residuals plotted against molality were 
found often to be bounded by envelopes similar to the dashed 
curves shown in Fig. 1. From high molality, the envelope of 
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residuals was sensibly parallel to the abscissa down to a low
er limiting value, denoted mi.' below which it deviated 
sharply away from the axis, inversely proportional to m. The 
trumphet-shaped deviation contour at low m was to be ex
pected from the definition of these thermodynamic proper
ties, and arose because the experimental limits of signal de
tection had been reached. The values of mL arc listed in the 

second column of Table 4: for measurements with m > mL 

we took WM 1.0 in Eq. (45);forthosewithm<mL we took 
WM = (mlmd2

• For heats of dilution, m and mL were the 
means of the initial and final state molalities, except for the 
data sets E + A 79 and M, H + H 80 for which it was more 
realistic to use the final state molalities. For the data sets in 
Table 4 with no value listed for mL' the weight factor T:VM in 
Eq. (45) was unity for all measurements. 

Two data sets only gave unweighted residuals which 
increased systematically with molality above an upper limit
ing value, denoted me. In the case of data set T,67 we took 
mu 0.1 mol kg~l, and for set M + W,83 mu 1.3 
mol kg~l: for measurements with mL <In <mu, we took 
WM = 1.0 in Eq. (1\5); for measurements with m;;;"mu, we 

took WM = (mu/mf, 
The final three columns in Table 4 indicate the nonunit 

values of weight factor F in Eq. (45). For data set S,26 we 
show F60 = 0.4, abbreviated fromF(60 0c) = 0.4. meaning 
that each measurement at 60 eC had F = 0.4; similarly, each 
measurement at 70°C had F = 0.4. For set Y + M,76 
F 0.011 for measurements at 0.2 °C nnd F - 0.2 fOT those 
at 12.6°C. For set Y + V,74 the data points Nos. 1 and 2, 
with atypically large dilution ratios, had F = 0.01. For set 
M, D + VH28 datum No. 15 had F = 0.29. In set P + D,43 
all data were weighted; a measurement with molality m had 
weight F = m2 /2.1. In data sets e + e92 and MR + WS4 the 
input measurements were mean values for r replicate deter
minations so that each measurement was weighted with 
F = r. The first entry for the composite data set S + L,ICT 
indicates F = 0.0 I for measurements at and above 100 ·C, 
evaluated by Linkc70

; the second entry indicatesF = 0.25 for 
measurements between 0 and 55 ·C, evaluated by Bronst
ed69

; the third entry shows F = 0.1 for the two measure
ments at 125 and 150 0 e from Liu and Lindsay.42 For the 
data sets in Table 4 where F is not specified, its value in Eg. 
(45) was taken as unity. 

3.4. Regression Model Parameters 

Extensive significance testing of many models contain
ing from 24 to 43 parameters was conducted to determine 
the minimum number and type of parameters required to 
provide an adequate and unbiased fit of all experimental 
mea~urements. We were concernl'n (i) not to oVf'rfit fh" data 

and follow false peaks and valleys between inaccurate and 
incompatible data sets by retaining tno man)' and spurious 
parameters, and (ii) not to introduce bias by underfit
ting lle

•
1I9 and thereby impropaly reproduce the real con

tours of the data by reject illg It)O IllltJlY UJld significant pa
rameters. 

Tests indic3tcd that th(" 1(·f!l'!·s·;sinn model with 4~ PII-
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TABLE 5. Regression model parameters and standard errors at 298.15 K 

Parameter Value 

(.1G:Jo/R - 1.087 117 E + 03 
(.1H:VR 4.640 559 E + 02 

(C;.2)e IR 1.009 694 E + 01 
(dC; .• /dT).IR 141 Ii 'ill4 E - 01 

(d2C;.2/dT2)e /R 1.380 343 E - 02 

WC~. z/dT3\$ IR 5.413 937 E - 04 
(d4C;. 1/dT4)O /R - 1.430 225 E - 05 

Wc;. ,/dT')o /R 1.474756 E - 07 

Q" - 8.290627 E + 01 
QI 3.680527 E + 01 
Q2 4.135823 E - 01 
Q. 9.928 923 E - 02 
Q. 6.966493 E - 03 
Qs 3.545 976 E - 04 
Q6 - 7.375379 E - 06 
Bo - 2.250462 E + 01 
HI 8.J18N/E+Ol 

B2 - 1.722838 E + 00 
B3 3.655402E 02 
B. - 8.698438 E 04 
E, 1.07'7619 E- O~ 

Co -7.849751 E-OI 
C1 - 2.045 013 E + 01 
C2 4.449 950 E - 01 
C3 9.817574E-03 
C4 2.042 558 E - 04 
Cs - 2.065 926 E - 06 
Do 9.433827 E - 02 
DI 2.153966 E + 00 
D2 - 5.631 073 E - 02 

D3 7.473613 E - 04 
D4 9.246902E 06 
Eo - 4.764 496 E - 03 
E, - 1.245283 E - 01 
E2 2.492 125 E - 03 

rameters and independent variables was probably overfitted, 
so that the highest order parameters with the smaller values 
of t (t = absolute value of parameter/standard error of pa
rameter) were systematically rejected and the regression was 
reweighted, reconverged, and retested. This was repeated 
until a minimum set of parameters was obtained. The pa
rameters rejected were Q7' B6• C6, D6, Ds, Es, E4 , and E3• 

Finally, we had rejected as many parameters of high order as 
possible, while retaining the ability of the model to represent 
the data sets without large inerefllOes in the estimates of the 
set variances. The adequacy of the regression model to fit the 
data depended predominantly on the conflict between mea
surements of various discordant data sets, not on the ability 
of the model to represent any particular set. 

Table 5 lists the values found for the minimum-variance 
unbiased estimates of the 35 parameters and their standard 
errors at reference temperature e = 298.15 K for our model 
of aqueous sodium chloride between - 22 and 154 ·C. Val
ues of the parameters are given to seven figures to permit 
exact evaluation of derived functions: the standard errors are 
given to three figures. The parameters of highest order, 
namely W C~,21 dT 5)91 R, Q6' Bs, cs, D 4' and E2 have statis
tical t values of 7.9, 25, 13, II, 7.9, and 13, respectively, 
indicating that the values of our least significant parameters, 

Standard error Unit 

4.33E-Ol K 
1.66E-01 K 
1.40E-02 
1.51 E-03 K-I 
1.62E-04 K-2 

1.36E - 05 K-3 

7.64E-07 K-4 

1.87E-08 K- s 

5.lDE-01 mo1- l kgK 
9.25E-OI mol-I kgK 
7.44E-02 mol-I kg 
S.66E-03 mol- l kgK- 1 

3.07E-04 mol- l kgK- 2 

1.35E-OS mol- l kgK-3 

2.95 E- 07 mol- l kgK-4 

1.93 E 01 mol-lkgK 
3.34E-Ol mOl 'kgK 
2.20E-02 mol-I kg 
1.32E-03 mol- l kgK- 1 

4.81 E-OS mo1- 1 kg K- 2 

R ,7 'E-07 tn"l-l kg J(-3 

1.53E-Ol mol-2 kiK 
2.76E-Ol mol-2 kg2 K 
1.24 E - 02 mol- 2 ki 
5.67E-04 mol- 2 kiK- 1 

1.47E-05 mol- 2 kiK-2 

1.96E-07 mol- 2 kiK-3 

4.16 E - 02 mol- 3 ki'K 
7.78E 02 mol- 3 kg' K 
2.44E-03 mol- 3 kg" 
6.39 E - 05 mol- 3 ki' K- 1 

1.17E-06 mol- 3 ki' K- 2 

3.61 E-03 mol- 4 kg4 K 
6.93E- 03 mol-4 kg4 K 
1.92 E-04 mol- 4 kg4 

(dS C~.2/dTS)/J/R and D4 , could arise by chance at a prob
ability level of about one in 1015 times, and even less fre
quently for the values of the other four parameters. We note 
that all sets of parameters in Table 5 are complete and have 
no terms arbitrarily suppressed to zero, as required for a 
valid general Taylor's series representation of continuous 
Gibbs energy functions. 5 

The values and standard errors of the model parameters 
of highest order are independent of the value of reference 
temperature 0, whereas the values and en-on; of all other 
lower order parameters depend on the value of 8. As a result 
the size of the t value for parameter significance also depends 
on the value of e for all but the highest order parameters. To 
overcome this deficiency and to provide a more realistic t 
value we evaluate the mean absolute t value for each 
parameter for e varied over the data range - 20 to 150 ~C. A 
large mean t value indicates a well-defined parameter with 
relatively small error; a small mean t value indicates a 
poorly defined parameter. The final column of Table 7 
presents the mean t values for the 35 parameters of our final 
regression model. The systematics of the t values are clearly 
apparent. The parameter sets in order of decreasing t values 
are [.aG~, L1H~J > {C~.2'"'' (dsC~.2/dTS)] > {Qo .... ,Q61 
> {Bo,· .. ,Bs } > [Co,,,,,CsJ > {Do,···,D4 } > {Eo, E 1, E 2 1, 
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with the sets of standard-state parameters having greatest 
significance and the sets of the higher order virials having 
progressively less significance. Within a given parameter set 
the higher order temperature derivatives, denoted by the 
larger value subscripts, are usually of smaller significance. 
The zero order parameters, Qo, Bo' Co, Do, and Eo are Gibbs 
energy parameters and their t values reflect the accuracy of 
the equilibrium osmotic and activity coefficient measure
ments at progressively higher concentrations. The first order 
parameters Qj, B j , C j , D j , and E j are enthalpy parameters 
and the anomalously high t values of C1, D j , and E j reflect 
the numerous accurate calorimetric enthalpy measurements 
at higher concentrations. The second order parameters, Q2' 
Hz, C z• Dz, and F.z art> ht>at capacity parametp.T" which Tefit>ct 

both the calorimetric heat capacity measurements and the 
first temperature derivatives of the enthalpy measurements. 
The parameters of third, fourth, and higher order are less 
significant than the first and second order parameters, and 
attest to the generally decreasing accuracy of the higher or
der temperature derivatives. 

3.5. Partial Leverage of the Data 

In the development and confirmation of our final 
weighted least-squares regression model we used the concept 

of partial leverage Ill, I :'h to ddilll" tIll' illfluence of each ofthe 
2428 measurements, each of the 94 data sets, and each of the 
three major data typ;;s ((jibbs energy, enthalpy, and heat 
capacity) on each of the 35 independent variables, and thus 
on the definition of the values of the 35 parameters. Each 
measurement defined up to 35 partial leverages, ondor each 
independent variable used, so that (il the sum of the partial 
leverages for a given independent variable over a1l2428 mea
surements was unity and Iii) the sum of all partialleverages 
over all measurements was 35. A measurement with zero 
leverage had 128 no influence on the fit. A measurement with 
a leverage of unity indicated that one degree offreedom ione 
parameter) had 128 effectively been devoted to fitting the mea
surement. 

In Table 6 we list the sums of the partial leverages for 
each data set in order of decreasing influence. The sum of 
partial leverages 5.12 for data set MR + W means that the 
heat of dilution measurements of Mayrath and W ood84 are 
influential in detennining effectively 5.12 parameters out of 
the total 35. This high leverage sum for set MR + W reflects 
(il the large number of mea~urements in the set, (ii) that the 

measurements are located away from the means at both up
per temperature and concentration limits, and (iii) that the 
measurements are very precise and have high weights. In 
contrast, and despite the high precision of Harned's"" diffu
sion measurements, the low partial leverage sum for set 

TABLE 6. Data sets ordered by sums of partial leverages 

Partial Partial Partial 
kVC::J~~C: kVOH1g~ lcv\::Ji:1gc 

Data set sum Data set sum Data set sum 

MR+W 5,12 D+B 0,15 S,H+W 0.020 
y M 3.99 C+VH 0.14 R(H+CI 0.020 
T+L 3,94 L+L 0.14 P,C+B 0.020 

G+R 3.19 G+G 0.13 W,R+B 0.016 

A+W 2.13 F,L+D 0.13 R:H) O.Q1S 

E+A 1.71 T 0,13 P+N 0.Q15 

S+ L, lCT 1.63 J+G 0.12 M,H+H 0.014 
V 0.92 P, L.l'+D 0.11 R(L,F+S) 0.014 
S 0.92 K,O+Y 0.10 H 0.013 

Y+V 0.73 C+C 0.089 TO+L 0.011 
D,DV,P+P 0.64 R,R 0.088 H+G O.1)09t 

G 0.60 H+N 0.086 P+C 0.0088 

G,S,R+C 0.56 C 0.073 C+ VH(IHI 0.0087 

L,J+M 0.49 L+M 0.071 H(DFN) 0.0082 

L+B 0.49 N+N 0.065 LTJ 0.007'11 
F,L+D(D) 0.48 A,T+S 0.063 M,D+YH 0.0075 

M,D,G+C 0.45 W+L 0.063 HB 0.0071 

F,L, P+ D 0.45 B 0.063 DO 0.0064 

P,F+D 0.42 G,M+C 0.058 C+VHID) 0.0060 

B+M 0.41 R(S+G) 0.047 M+Y O.(1048 

P,S+F 0.38 R+S 0.044 R+I3 O.()(J45 

M-W 0.37 PT 0.044 M 1- P (),OO44 

S+p 0.35 P 0.041 W-t II (),()()3R 

RR D.35 S.C+G 0.041 W (l.OOJ6 

G+A,S+G 0.33 C-'-YH(DHI 0.037 CH O.()()24 

0 0.25 B+B 0.036 I{« ; II-! (W022 

S,W,M-r H 0.24 C+P 0.024 liS O'()()20 

ST 0.23 E+S 0.024 (j,) I)~ 0.0013 

O+G 0.19 R 0.021 I~ ( J I t<l 0.0011 

S+H 0.18 D+T 0.021 11.', 0.00030 

F+D 0.16 G+A 0.020 I ,\ 0.00005 
B,M+C 0.16 

._--------
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H(DFN) reflects the small number of measurements in the 
set and the fact that the measurements are located near the 
mean temperature and are atIow concentration. More gen
erally, a low sum of partial leverages for a data set near the 
bottom of the list in Table 6 reflects a low set weight .and the 
poor agreement between the data and the more influential 
data I5ctl5 above it in the list. 

The sum of the partial leverages for all t/J data is 4.90, for 
aUln ydata is 0.88, for all solubility data is 1.74, for Gibbs 
energy data is7.52 for heat of dilution data is 17.57, for heat 
of solution data is 1.04 for enthalpy data is 18.61, and for all 
heat capacity data is 8.87. The leverage and influence of the 
heat of dilution data is more than twice that of all Gibbs 
cm:a'gyuata auujust less than twiu:: that ufall heat I,;apadty 
data. The.leverage and influence of the osmotic coefficient 
data is more than five times that of the activity coefficient 
data. The Gibbs ener2Y data define the six Gibbs energy 
parameters [(LlG~)eIR, Qo, Bo,Co, Do, and Eo] and about 
two further parameters in the rest of the model. 

In Table 7, we list the sums of the partial leverages for 

TABLE 7. Influence of data type on parameters at 298.15 K 

Parameter Gibbs Enthalpy Heat Mean 
energy data capacity tvalue 

data sum data forB 
dCl9"cc sum of of 3umof C4Ilgc. 

of partial partial partial -20to 
freedom leverages leverages leverages 150·C 

(<1G:).IR 0.930 0.010 2400.0 
Qo 0.937 0.056 0.007 167.0 
Bo 0.901 0.086 0.013 128.0 
Co 0.857 0.126 0.017 10.8 
Do 0.816 0.163 0.02] 3.1 
Eo 0.785 0.191 0.024 2.2 

(<1H;l.IR 0.007 0.971 0.022 887.0 

Q\ 0.025 0.954 0.021 44.1 
B, 0.034 0.946 0.020 85.3 
C\ 0.046 0.933 0.021 31.4 
D\ 0.054 0.927 0.019 14.4 
E, 0.061 0.922 0.017 10.3 

(C;.2)oIR 0.024 0.556 0.420 325.0 
Q. 0,OR9 0,719 0191 ??1 
B2 0.137 0.630 0.233 51.1 
Cz 0.213 0.601 0.186 21.9 
D2 0.308 0.615 0.077 16.4 
E2 0.342 0.640 O.oJ8 13.0 

(d <:;.2/dn.IR U.U3b 0.404 0.560 55.2 

Q3 0.069 0.704 0.227 16.7 
B3 0.091 0.663 0.246 16.5 
C3 0.099 0.640 0.261 10.8 
D3 0.095 0.667 0.238 9.2 

W C;.2/dT2l.IR 0.016 0.264 0.720 38.3 

Q4 0.041 0.573 0.386 16.8 
B4 0.095 0.702 0.203 13.0 
C. 0.101 0.678 0.221 9.3 
D4 0.062 0.748 0.190 7.9 

(d' C;.2/dT 3).IR 0.010 0.174 0.816 19.8 

Qs 0.012 0.399 0.589 21.2 
B. 0.094 0.725 0.181 12.9 
C: 0.112 0.702 0.186 to.5 

(d4 C;2 /dT4).IR 0.005 0.051 0.944 14.2 

Q6 0.013 0.386 0.601 25.0 
(dS C;.2/dTsloIR 0.003 0.032 0.965 7.9 

all Gibbs energy data (column 2), enthalpy data (column 3), 
and heat capacity data (column 4) for ,each of the indepen
dent variable functions for the 35 parameters at 25°C. The 
sum of the three entries in each row is unity,corresponding 
to the complete definition of the one degree of freedom asso
ciated with each parameter. The magnitude of the entries 
pluviues a 4uanlilalive lIleasun:: uf whil,;11 type uf data ill
fluences and defines each parameter. 

For the first six degrees offreedom, associated with the 
six Gibbs parameters; the Gibbs energy data give a partial 
leverage sum of 5.23, the enthalphy data give 0.68, and the 
heat capacity data 0.09, demonstrating the expected pre
dominant influence of the Gibbs energy data on the defiIli
tion of the Gibbs energy paratneters. 

For the second six degrees of freedom, associated with 
the enthalpy parameters ULlH~)e/R, Qr,Br, Cr,Dr, andE;], 
the enthalpy tiM::! provide an overwhelming influence with a 

sum of partial leverages of 5.65, the Gibbs energy data pro
vide 0.23, and the heat capacity data provide 0.12. 

For the third six degrees of freedom, associated with the 
heat capacity parameters UC~.2)eIR, Q2,B2, C2,D2, and.~aJ, 
the enthalpy data provide a surprising partial leverage sum 
of 3.76, three times greater than for the heat capacity data 
(1.13) or the Gibbs energy data (1.11). 

The heat of solution. parameter (LlH~)e/R is detined 
more by the heat of dilution data with partial leverage sum of 
0.51 than by the expected heat of solution data with leverage 
sum of 0.46. Similarly, the standard heat capacity parameter 
(C ~,2 )e IRis defined more by the enthalpy data with partial 
sum of 0.56 than by the expected heat capacity data with 
leverage sum ofOA2. 

Solubility data provide the largest contributions to the 
Gibbs energy leverages for E2, D2, C2, and Ba. 

The virial parameter set Eo, E l' E2 is almost completely 
defined by the Gibbs energy and enthalpy data with partial 
leverage sum of 2.94, with the heat capacity data contribut
ing only 0.06; this occurs because the heat capacity data con
tain very few measurements at high concentration at both 
low and high temperatures. 

The five degrees of freedom associated with the stan
dard state temperature derivatives of heat capacity 
(dC~.2/dT)e/R to W C~.2/dT5)8/R are determined more 
completely for the higher derivatives by the heat capacity 
data and less by the enthalpy data. The two parameters Qs 
and Q6 reflect a similar influence. 

On the contrary, the remaining ten degrees offreedom 
associated with parameters Q3' B3, C3, D3, Q4' B4, C4, D4, Bs 
and Cs are defined more by the extensive enthalpy data and 
less by the heat capacity data. 

The temperature distribution of the sums of the partial 
leverages showed that 20 parameters were defined by (c;om
mitted to) the fits of the measurements between 0 and 25°C, 
compared with 14 parameters for all measurements at the 
higher temperatures above 25"C. A minimum of21'param
eters was essential for a proper representation of the very 
rapidly varying. low-temperature measurements below 
25°C, In test regression models containing fewer than the 35 
parameters it was invariably the fits of the low-temperature 
measurements that were significantly prejudiced by the few-
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er parameters. These findings concur with earlier stud
ies7,10-12,136 which discussed and showed the poorer fits to 
the measurements at lower temperatures. 

3.6. Fit of the Model to the Measurements 

The square of the multiple correlation coefficient for 
themodelisR 2 = 0.999 943, which shows that 99.9943% of 
the variance of the input response variable is explained by 
the model, and that 0.0057% is the residual, unexplained 

due to bias and error. '1 he gODdness of fit of the regression 
model (paramctcrs ill Tahle 5) to the measurements of data 
set i is quantitatively delll\\:d by \ he ~e\ weight WSj , and thus 
by the estimate of the standard error Sj for a measurement of 
unit internal weight. 

Table 8 presents the lit of the model to the Gibbs energy 
measurements in the orcif'r ofill<'rt·lt<:ine <:tltncl:un error esti
mates, denoted s( ), and defined in Eq. (49). The third and 
fourth columns list the set bias 8\ ) and the mean internal 
weight wi, defined in Eqs. (541 and (55), respectively. The 
fifth column gives the sum of partialleverages l28 of the set. 

TABLE 8. Fit of Gibbs energy measurements by regression model 

Partial 
s() 6() leverage 

Data set /0.001 /0.001 wi sum Method 

G 0.19 0.07 1.0 0.60 IP/EMFW 
8 0.37 -0.04 0.76 0.92 BP 
H(DFN) 0.39 0.30 1.0 0.0082 DFN 
S+P 0.48 0.53 0.62 0.35 FP 
B+M 0.49 0.07 1.0 0.41 EMFW 
M,D,G+C 0.67 0.59 0.45 0.45 FP 
J+G 0.72 0.19 1.0 0.12 EMFW 
C+VH 0.80 -0.19 0.57 0.14 FP 
5+L,ICT 0.93 0.23 0.51 1.63 SOLY 
T 1.07 0.57 0.45 0.13 EMF 
K,O+V 1.12 0.70 1.0 0.10 SOLY 
G+G 2.0 2.1 0.75 0.13 FP 
R(H) 2.2 -1.0 1.0 0.Q15 IP/EMF 
ST 2.3 0.7 LO 0.23 IP/VP 
G+A,S+G 2.3 0.2 1.0 0.33 VP 
R+S 2.:5 0.3 1.0 U.U44 H'IlNT 

P+D 2.9 - 1.9 1.0 0.16 VP 
8+H 3.1 Q.6 1.0 0.18 BP 
R(H+C) 3.1 - 3.0 1.0 0.020 IP/EMF 
M,D+VH 3.3 0.8 0.95 0.0075 BP 
A,T+8 3.3 - 2.9 1.0 0.063 VP 
N+X 3.5 -2.4 0.62 0.065 VP 
G,8,R+C 3.9 -2.5 1.0 0.56 VP 
H 4.0 3.7 1.0 0.013 EMF 
R(L,F+8) 4.1 -4.0 1.0 0.014 IP/VP 
C+P 4.2 - 3.9 1.0 0.024 IP 
C 4.2 -0.3 0.88 0.073 EMF 
PT 4.7 -0.4 1.0 0.044 DVP 
H+N 4.8 1.8 1.0 0.0116 EMF 

O+G 4.8 4.1 1.0 0.19 VP 
L+L 4.9 3.6 0.38 0.14 VP 
8,C+G 5.0 2.2 1.0 0.041 DVP 
p 'i.4 -A,1 10 0041 IP 

R(S+G) 5.4 0.7 1.0 0.047 IP/VP 
G+A 7.1 6.2 1.0 0.020 DVP 
DO 7.4 -1.5 0.61 0.0064 BP 
S,H+W 7.7 1.6 1.0 0.020 IP 
R(B+N) 8.2 -7.9 1.0 0.0011 IP/DVP 
P+C 8.7 -7.9 1.0 0.0088 SOLl' 

R(G+F) 9.2 -6.7 1.0 0.0022 IP/Vl' 

P+N 9.7 -0.6 1.0 0,015 DV!' 

P,C+B 9.9 -1.9 0.90 0.020 1'1' 

R 10.8 - 9.9 1.0 0.021 1'1' 

HB 11.2 - 5.7 1.0 0.()(J71 1'1' 

G,J+DN 12 -8 1.0 O.()oU VP 

M+P 17 -1 1.0 O.(XI44 FMI·S 

L+1 18 18 1.0 Ii (Kin VP 

W+H 27 11 1.0 {l(iJik DVI' 

H,G+I 33 - 32 1.0 (J.{nll Ill' 

L+A 66 0 1.0 !IlKXxH I:MI·S 
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The final column indicates the method of measurement and 
is included to permit ready comparison of the error estimates 
and biases of the various experimental techniques. In Table 
8, the osmotic coefficients derived from the boiling points of 
set S + H27 give s(¢ ) = 0.0031 and 8(¢ ) = 0.0006; the cell 
measurements of set B + M,62 completely reevaluated in 
this work, give s(ln y) = 0.000 49 and 6(ln r) = 0.000 07; 
and the solubilities of set K,O + V7I give s(ln ms) 
= 0.001 12 and 6(ln ms) = - 0.000 70. 

The top ten data sets in Tahle R involve seven diffetent 
experimental techniques which give measurements of high 
accuracy, with standard errors of the order of or less than 
0.0010 on t/J, In y, or In m,. We confirm the high accuracy of 
the osmotic coefficients of set G,·I/;; derived IsoplestlcaHy 
from potassium chloride solutions and measurementsl20 of 
concentration cells with transport. After complete reevalua
tion of sets B + M62 and J + G,63 we reconfirm the well
knownl-3 high accuracy of the activity coefficient ratios of 
these sets derived from measurements of concentration cells 
with transport. Excellent confirmatory agreement is shown 
by the activity coefficients of set H(DFN)<14 derived from 
nonequilibrium diffusion measurements. Good agreement is 
also shown by the activity coefficient measurements of set 
T,67 using Slass electrodes in concentration cells without 
transport. The very accurate boiling point measurements of 
set S26 define our model at low molality between 60 and 
100 ·C, and are in excellent agreement with the various cell 
measurements. The model reaffirms the high accuracy oUhe 
freezing points of set S + P, 19 already well known, 1-3 and the 
confirmatory good agreement provided by the later mea
surements (sets M,D,G + C,21 C + VH,23 and G + G22) at
test to their reliability. Below 1.0m the freezing point mea
surements are in excellent mutual agreement and with the 
regression model reflecting the cell measurements at 25 'c 
and the boiling points up to 100 "C. 

The osmotic coefficients derived from the best vapor 
pressure measurements (sets ST,35 G + A,S + G,33,51 
P + D,43 A,T + S,45 N + N,29,30 G,S,R + C,44 PT,4o 
0+ G,34, L + L,41.42 and S,C + G37

) show standard errors 
between 0.0023 and 0.0050 at mean molalities greater than 
1.0m. The sets P + D, A,T + S, N + N, G,S,R + C, and 
o + G of static vapor pressure measurements show syste
matic negative biases between - 0.0019 and - 0.0041. The 
residuals of sets N + N, G,S,R + C and 0 + G tend to be 
negative and larger at low molality and low temperature 
and, conversely, positive and smaller at high molality and 
high temperature, indicating less than perfect degassing of 
the salt solutions of these static vapor pressure measure
ments. 

Similar large and systematic negative biases are shown 
by sets R(L,F + S) and R(G + F), containing Robinson's 
isopiestic compari!;ums' with static vapor pressure mcasurc
ments of aqueous potassium chloride49 and sulphuric acid. 50 

respectively. On the contrary, sets ST, G + A,S + G, PT 
and R(S + G), I using other similar reliable techniques, do 
not show any systematic negative biases. We are therefore 
forced to conclude that the very careful and precise vapor 
pressure measurements of the Frazer school in sets N + N, 
R(L,F + S), and R(G -1- F) suffered from failure to remove 

substantially all dissolved air from the apparatus. This diffi
culty of adequate degassing was well recognized by the auth
ors29.30,33.34,43,44,49-51 for sets N + N, R(L,F + S), R(G + F), 
G + A,S + G, R(S + G), 0 + G, P + D, and G,S,R + C. 

It is found that the negative biases exhibited by the sets 
of static vapor pressure measurements are sensibly indepen
dent of the regression model with up to 43 parameters, but 
depend mainly on the other data sets present, the negative 
biases being opposed by the positive biases (i) of the freezing 
point mea.<mrements of sets S + p.19 M.D.G + C2l and 
G + G,22 Iii) of the cell emf measurements of sets H60 and 
H + N,61 and (iii) of the high-temperature vapor pressure 
measurements of set L + L.41

•
42 

The calorimetric data linking the various Gibbs energy 
data sets are so well determined that we are forced to con· 
clude that either (i) the cell emf measurements from 0 to 
50 'c, the diffusion measurements at 25 'C, the boiling point 
measurements from 60 to 100 ·C, the freezing point mea
surements below 0 'c, the solubility measurements from 0 to 
150 'c, and the calorimetric measurements are all simulta
neously in excellent mutual agreement, but are all similarly 
biased and are wrong, or (ii) the osmotic coefficients derived 
from some of the static vapor pressure measurements at the 
lower temperature.s 20 and 25 'C llre hi::J~erl anrl ~ystemati
cally low because ofless than perfect degassing. Only conclu
sion (ii) is tenable, more particularly since the sets ST, 
G + A,S + G, PT, and R(S + G) show no significant bias. 

The isopiestic method, properly conduct-
ed, 1,3,35,46.48.55.56 is well known as a precise and reliable meth-
od for comparison of water activities of solutions down to 
0.03m at 25 ·C and at temperatures down to 15 and 0 ·C. 
However, the results in Table 8 clearly illustrate the truism 
that the accuracy of isopiestic measurements is only as good 
as that of the primary standards used for calibration. 

Greatest preCiSion, rather than accuracy, is shown by 
the isopiestic osmotic coefficients of set G, 48 which confirm 
that our model for aqueous sodium chloride between 0.03 
and O.1m is in precise agreement with the ve.ry ac.curl'lte cell 
measurements 120 of aqueous potassium chloride. Similar 
less accurate osmotic coefficients between 0.1 and l.Om are 
provided by set R(H), which depends on the less accurate 
measurements:53,54.60.61 of cells without transport. Stokes35 

used a painstaking bithermal-isopiestic technique with a 
pure water standard to obtain the most accurate set, ST, of 
solution vapor pressure measurements between 4.0 and 
5.9m. In set R + S,46 changes of sodium chloride activity 
coefficient are determined by integration of isopiestic data 
between 0.1 and 4.0m. The osmotic coefficients of set 
R(H + q, derived from the integration of cell measure
ments,I,53 are found to be uniformly low and biased by 
- 0.0030 at all molalities from 1.4 to 3.6m. The isopiestic 

data sets G, RIll), ST, and R + S having the best accuracy 
exhibit no significant bias. 

Platford et al.55-
57 used aqueous urea and sulphuric 

acid as isopiestic standards to determine the osmotic coeffi
cients of sodium chloride solutions with an assessed accura
cy of ± 0.003 and ± 0.004 at 15 and 0 'c, respectively. 
Those studies,56,57 together with the work of Stokes,58.59 
show that the osmotic coefficients of the sulphuric acid and 
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of the urea standards at O·C are not unambiguously well 
defined. but are systematically lower by - 0.002 to - 0.005 
on ¢ for sodium chloride when extrapolated from the osmot
ic coefficients3

•
59 at 2:5 ·C using thermal data56 Lhan when 

evaluated with small corrections from the freezing point 
measurements. 19,58 Since the freezing point measurements 
were aCCllrate to ± 0.001 58 or betterl9 on the osmotic coeffi
cient at the freezing temperature, this strongly indicates that 
the osmotic coefficients at 25 ·C of the sulphuric acid3 and 
aqueous urea59 standards used for calibration are systemati
cally too low. Our regression model reconfirms these syste
matic negative biases quantitatively at 15 and 0 "c. The sodi
um chloride osmotic coefficients of set C + pS5 at 15 "C are 
found to be uniformly low and biased by - 0.0039 between 

1.0 and 4.0m. The sodium chloride osmotic coefficients of 
set pS6 at 0 'c are in good agreement with our model between 
0.4 and 2.1m, but are seriously low and show large negative 
residuals between 2.7 and 6.1m. 

The sodium chloride osmotic coefficients and isopiestic 
comparisons of set S,H + W47 are based on freezing points 19 
at low molality and on stati.c29•30 and dynamic32 vapor pres

sures at high molality. The smoothed osmotic coefficients of 
set S,H + Ware in good agreement with our model up to 
1.2m, show a systematic negative devation of 0.0080 at 
2.0m, agree well at 4.0m, and show a large positive deviation 
of 0.0172 at 6.0m. Osmotic coefficients of set P + N,32 based 
on the dynamic vapor pressure measurements of Fordem
walt, exhibit large residuals whioh fluotuate from 0.0156 
at O.4m, to - 0.0077 at 2.0m, through zero near 4.0m, and 
increase to 0.0162 at 6.0m. It is apparent that the deviations 
of set S,H + W above 2.0m are highly correlated with those 
of set P + N used for calibration. 

The large standard error and almost constant negative 
bias of all osmotic coefficients of set RIB show that these 
precisely determined freezing point depressions are consis
tently too small by about 1 %, possibly due to faulty thermo
couple calibration. This is particularly unfortunate since 
there are no accurate freezing point measurements for 
aqueous sodium chloride above 3.6m and below - 13.6·C. 

Results in Table 8 shows that the activity coefficients of 
sodium chloride (i) are determined most accurately in sets 
B + M62 and ] -+. G°.l by measurements of concentration 
cells with transference. (ii) are less accurately determined in 
sets T,67 C,65 H,6() and H + N, 61 by measurements of concen
tration cells without transference. and (iii) are least accurate
ly determined in sets M + poK and L + A 66 by measure
ments of single compartment cells. These cell measure
ments, apart from the oldest and small set H, exhibit 
relatively small biases_ 

The regression model accurately fits the activity mea
surements of the large data set s H + Nand C at all tempera
tures and compositions, while the residuals of In r provide 
no evidence of anomalous behavior by silver/silver chloride 

electrodes in the more concentrated sodium chloride solu
tions (above 2.5m l and above 2.0m7

). 

The excellent fit of the regression model to the solubili
ties of the composite data set S + L, lCT at all temperatures 
from 0 to 150 ·C strongly supports the data eva} uation of the 
authors.42•69,70 Within the set, the older evaluated data 
between G and 55 ·C from International Critical Tables69 ex

hibit a standard error of 0.00 19. The fit of the modem mea
surements of set K.O + V71 between 0 and 45 ·C is good and 
provides independent confirmation of the values of Linke. 70 
The set P + Cn exhibits a large standard error; all solubili
ties are low and give negative residuals which become pro
gressively larger below 40 "C. 

Table 9 prescnts rC3ults ofthc fit of the regression model 
to the sets of heat of dilution measurements, listed in order of 
their standard error estimates s(LJ.H d I R ). The third to fifth 
columns show the set bias 8(LJ.H d I R ), the mean internal 
weight wi, and the sum of the partial leverages. The final 
column indicates the experimental method employed, de
noted CAL for batch-calorimeter and FCAL for flow-calori
meter measurements. 

The data sets V,78 Y + M/6 and Y + V,14 using the 
Young type of calorimeter, show high accuracies at 25°C. In 
set Y + V, the two atypical measurements using large dilu
tions show an increased standard error of 1.1 K. The mea-

TABLE 9. Fit of heat of dilution measurements by regression model 

Partial 
.~(L1H .IR \ 8 (L1H.lW, leverage 

Dataset /K /K wi sum Method 

V O.oII 0.001 0.59 0.92 CAL 
Y+M 0.034 - 0.023 0.37 3.99 CAL 
Y+V 0.106 0.026 0.90 0.73 CAL 

F,L+D(D) 0.26 0.13 1.0 0.48 Fell! 

F,L,P+D 0.27 0.14 1.0 0.45 H'/\I 

B,M+C 0.31 0.08 1.0 0.16 ('/11 

L+M 0.35 -0.33 1.0 0.071 ( ',\ I 

MR+W 0.51 0.02 1.6 5.12 1:( ',\ I 

RB 0.58 -0.08 l.0 (U'i ('/11 

M+W 0.71 -0.05 0.60 O .. n 1,( ''\ I 

M,H+H 0.86 -0.64 0.43 011;'1 ,'A! 

G+R 0.97 -0.15 1.0 \ i(J ( 'AI 

E+A 1.37 -0.02 0.44 "1 ['AI 

W,R+B 2.3 - 1.6 1.0 (JI)lr, ( '/I! 

C+VH(D) 7.8 2.8 1.0 /)t"jh ('il I. 
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TABLE 10. Fit ofheat of solution measurements by regression model 

s(J,H,/R) 8(J,HjR) 
Data set /K /K 

D+B 0.44 0.34 
L,1 -r M 0.65 -0.35 
B 1.8 1.8 
B+B 2.0 2.3 
R+B 3.3 3.6 
W+L 3.4 2.4 
D+T 3.5 3.4 
C+ VH(IH) 3.9 4.7 
C+VH(DH) 15 -12 
TO+L 16 -8 
c+c 7.7 15 

M+Y 32 -29 
G,M+C 45 4 

surements of set Y + M show increased standard errors of 
0.076 and 0.32 K at the lower temperatures 12.6 and 0.2 °C, 
respectively. The regression model is in good agreement with 
the flow-calorimeter measurements of sets F,L,P + DI2I 

and F,L + 0(D).105 The model also shows good agreement 
and no significant bias from set B,M + c. 122 The batch-ca
lorimeter measurements of set L + M81 at 30 ·C exhibit uni
formly negative residuals which are about one-half as large 
as those of the earlier set M,H + H80 at 25 "c. 

The flow-calorimeter measurements of set M + W~j 
give weighted residuals which still increase slightly and sys
tematically with increase of molality above 1.3m, despite all 
efforts to apply rational internal weights. The normalized 
residuals show just less than one standard error of negative 
bias at 25 "C, essentially no bias at 50 and 75 ·C, and about 
one standard error of positive bias at 100 "c. The authors of 
set M + W consider the measurements at 100 "c to be less 
reliable,84 and this is confirmed by the corresponding residu
als which indicate an increased standard error of 1.4 K at 
100 ·C. The measurements of set MR I Vi,84 essentially de 
fine our regression model at 75, 100, and 150 "C, and the fit 
to these data is excellent with no bias at each temperature. 
The standard error of 0.51 K of set MR + W refers to a 
measurement comprised of a single run; for a measurement 
comprised of r replicate runs, the standard error is divided 
by the square root of r. The extensive batch-calorimeter mea
surements of set E + A 79 are unbiased at each temperature 
but show increasing standard errors of 1.8, 1.8,2.7, and 6.1 
K at the higher temperatures 50, 60, 70, and 80°C, respec
tively. Further comparison of the regression model with sets 
E + A, M + W, and MR + W is deferred until later discus
sion of other models and tabulations. 

Table 10 shows the fit of the regression model to the sets 
of heat of solution measurements, listed in the order of their 
increasing standard error estimates s(.d.H,/R }. The third to 
fifth columns show the set bias b(AH. / R ), the mean internal 

weight wi, and the sum of the partial leverages. The final 
column indicates the batch-calorimetric method employed, 
denoted CAL for dissolution of solid sodium chloride in wa
ter and CALAQ for dissolution in aqueous sodium chloride 
solution. 

Partial 
leverage 

wi sum Method 

1.0 0.15 CAL 
0.64 0.49 CAL 
0.57 0.063 CAL 
0.68 0.036 CAL 
0.68 0.004 CAL 
1.0 0.063 CALAQ 
1.0 0.021 CAL 
0.64 0.009 CAL 
1.0 0.037 CALAQ 
0.80 0.011 CAL 
1.95 0.089 CAL 
1.0 0.005 CAL 
1.0 0.058 CAL 

The standard errors of heat of solution measurements 
are about one order of magnitude larger than those of heat of 
dilution measurements. The weighted mean value of the 
thirteen data sets in Table 10 defines the heat of solution 
parameter of the model, (AH;)o / R at 25 "c. 

The data sets L,J + M 88,89 and W + L 86,87 were cor-
rected as indicated by Benson and Benson.90 The measure
ment of set L,J + M at 25°C exhibit a remarkably small 
standard error, the measurements at 20 "C are slightly less 
accurate with a standard error of 0.93 K. The regression 
model fitted set B93 within experimental error below 0.2m, 
but indicates a small positive bias of the measurements at 
higher molality. The model fits set 0 + B94 well within ex
perimental error, but the fit of the earlier set B + B90 is not as 
good and indicates a positive bias of the measurements above 
O.2m. 

For set C + VH/IH)82 we used the authors' relative er
rors for the measurements at 10 and 5·C and the model 
indicates the increased standard errors of 10 and 17 K, re
spectively, tlS the temperature decretlsed. The differential 
heat of solution measurements of set C + VH(OH)82 show 
predominantly negative residuals, which tend to be larger at 
higher molality and at low temperature. 

The measurements of set TO + U 6 yield residuals 
which are nonrandom and are systematically correlated 
with molality at all temperatures in a manner that indicates 
isothermal data smoothing. The low-temperature measure
ments of set TO + L at 5 and 10 °C indicate increased stan
dard error estimates of 24 K. All error estimates for set 
TO + L are probably too small. 

For set C + C,92 the standard error refers to a measure
ment comprised of a single run; for measurements com
prised of r runs the standard error is divided by the square 
root of r. The measurements of set C + C exhibit mainly 
negative residuals which increase systematically from less 
than - 3 Kat 55 ·C and less than - 4 K at 45 ·C to usually 
less than - 10 Kat 35 and 25 "C, to usual1y less than - 15 
Kat 20 and 15 ·C, to about - 20 Kat 10 ·C, and to less than 
- 40 K near 0 0c. Above 55°C the residuals are al1 negative 

and again increase systematically from about - 16 K at 
65°C to about 40 K at 95"c' The measurements of set 
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TABLE II. Fit of apparent heat capacity measurements by regression model 

Data set s(Cp.¢IR) Z;((.~. ~/R) 

D,DV,P+P 0.036 -0.012 
T+L 0.037 0.004 
0 0.054- - 0.038 
S, W,M+H 0.056 -0.038 
A+W 0.072 0.027 
P,L,P+D 0.081 0.045 
R+R 0.097 - 0.009 
F,L+D 0.098 0.004 
E+S 0.14 0.02 
P,F+D 0.16 0.Q1 
CR 0.40 0.24 
L+B U.41 U.Z4 
HS 0.61 0.69 
P,S+F 0.64 0.12 
H+G 0.71 0.04 
w 0.84 0.68 

G,M C95 show mean biases of about - 0.7 and + 0.7 
standard errors at 114 and 150°C, respectively. 

Table 11 shows the fit of the regression model to the sets 
of heat capacity measurements, listed in order of their in
crea~jng ~tlmilllrcl prTor pstimatp<; of Apparent molal heat ca

pacity, s(Cp,if>/R ). The third to fifth columns show the set 

biasB(Cp,tb/R), the mean internal weight wi, and the sum of 
the partial leverages. The final column indicates the experi
mental method used, denoted CAL for batch-calorimeter 
and FCAL for flow-calorimeter. 

The regression model at lower temperatures is essen
tiaUy defined by the first eight sets in Table 11. At low mola
lities the model follows the very precise flow-calorimeter 
measurements of sets D,DV,P + P,110 S,W,M + H,109 
A + W, 125 P,L,P + D, 103 and F,L + D 105; at high molalities 
it follows the accurate batch-calorimeter measurements of 
sets T + L, 112 0,113 and R + R.98 The model accurately fits 
the extensive measurements of set T + L at all compositions 
lUlU all tt:mperaturel; from j to 8.5 °C, and shows an increased 
standard error of 0.11 for the measurements at 5 ·C. At high
er temperatures, the model follows the measurements of sets 
L + W04 and P.S + F.108 but it is mainly defined at higher 
concentrations by the heat of dilution measurements of sets 
M + W83 amd MR + W.84 

Considerable effort was spent attempting to fit the mea
surements of set P,F + D106 with about the same range of 
standard error as that shown by sets D,DV,P + P, 
P,L,P + D, and F,L + D at 25°C. None of our regression 
models was able to fit the measurements of set P,F + D with 
comparable small error estimates. For measurements 
between 15 and 45°C, the standard error is 0.16; for those at 
the lower temperatures 5 and 1.5 °e, the standard error is 
increased to U.76. The reSIduals at 1.5, 5, and 15 "C are main
ly negative and show a negative bias of about one standard 
error. The residuals at 35 ·C are mainly positive with a bias 
of about one standard error, and those at 45 ·C are mainly 

positive with a bias of about one-half of a standard error. 
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Partial 
WI leverage sum Method 

0.65 0.64 FCAL 
0.54 3.94 CAL 
0.71 0.25 CAL 
0.75 0.24 FCAL 
0.59 2.13 FeAL 
0.65 0.11 FCAL 
0.74 0.088 CAL 
0.72 0.13 FCAL 
1.0 0.024 CAL 
0.54 0,42 FeAL 
1.0 0.002 CAL 
0.65 0.49 CAL 
0.22 0.002 CAL 
1.0 0.38 CAL 
0.75 0.009 CAL 
0.61 0.00+ CAL 

4. Comparison of Earlier Tabulations with 
the Regression Model 

4.1. Development of the Regression Model 

111 tht:: !.It::vdup1Ut::II~ ufuu!" n:gl-t:::;:;iull mudd for aqut::uu:; 
sodium chloride we were concerned initially with the ability 
of an extended Pitzer-typeS equation, with fourth and fifth 
virial parameters Do and Eo, to provide a proper fit of precise 
osmotic coefficients over the whole composition range. In 
the earlier and extensive testing of representative equations 
for various aqueous electrolytes at 25 °e, Pitzer8

,9 had shown 
that his three-parameter equation fitted the critical1y evalu
ated sodium chloride osmotic coefficients of Robinson I with 
a root-mean-squared deviation of 0.0007 over the range of 
0.1 to 6.0m NaCl. We find that the Pitzer-type equations 
with three parameters (Qo.Bo,Co), four parameters 
(Qo,Bo,Co,Do), and five parameters (Qo,Bo,Co,Do,Eo) fit the 
osmotic coefficients (i) of Robinson 1,3 with root-mean
squared deviations of 0.000 73,0.000 29, and 0.000 26, re
spectively, and (ii) of Hamer and Wu6 with root-mean
squared deviations of 0.000 71, 0.000 28, and 0.000 27, 
respectively. 

The five-parameter Pitzer-type equations equally over
fit the osmotic coefficients both of Robinson and of Hamer 
and Wu. Clearly the three-parameter Pitzer equations un
derfit and provide almost equally poorer fits of both sets1

,6 of 
osmotic coefficients. The four-parameter Pitzer-type equa
tions properly fit, almost equally well, both the osmotic coef
ficients evaluated by Robinson and those calculated by 
Hamer and Wu. We find that the four-parameter Pitzer-type 
equation fits the osmotic coefficients of Robinson I slightly 
better than the nonlinear four-panllmkr ,'qlllltion of Hamer 
and ~'u'-' which exhibits a root -lIlral1'~qllarcd deviation of 
0.00044. Comparison of rc~idllills '-,tllifil'lllS that the linear 
four-parameter Pitzer-type cqll<ll inll I ('presents the osmotic 
coefficients of Robin"", :1'_ ""lIdty !" Ill<' c'arlier nonlinear 
type of equal iOIl.'" J \ 
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During the later development of our regression model, 
the inclusion of numerous accurate calorimetric enthalpy 
lUCllsucements focced us to include the virial parametc1'8 DI 
and EI and the higher order parameters up to D4 and E2, 

while the low-temperature solubility and freezing point mea
surements showed the need to include the parameter Do and 
Eo. In our final model, the statistical t values for Do and Eo at 
o ·C are 8.6 and 5.2, respectively, showing that these param
eters are highly significant and essential for the proper fit of 
the model to the Gibbs energy measurements at low tem
peratures. 

4.2. Osmotic and Activity Coefficient Data 

The deviations from our regression model8tP = (.pauthor 
tPmodel) of the tabulated osmotic coefficients at 25 ·C of 

the authors Robinson, I Hamer and WU,6 and Gibbard et at. 7 

are shown in Fig. 2, plotted for clarity against the logarithm 
uf lllo1lllity. Deviations exhibited by the data points of Rob
inson and by the curve of Hamer and Wu are closely similar 
because Hamer and Wu6 fitted the tabulated values of Rob
insonl provided by Robinson and Stokes.3 At molalities be
low 1.Om and above 4.0m, the osmotic coefficients of Robin
son and of Hamer and Wu deviate by less than ± 0.0020 
from our model and may be considered in rough agreement 
with H. Bl;';tweeJl 1.2 and 3.8m Robinson's osmotic coeffi
cients exhibit negative deviations greater than - 0.0020, 
with maximum deviation - 0.0036 at 104m. 

The relative deviations 8.p / u.p of the osmotic coeffi
cients, relative to their standard error estimates utP, are 
shown for the same data in Fig. 3. We define relative devia
tions of magnitude less than ten standard errors as being 
within the region of possible agreement with our regression 
model, and those greater than ten standard errors being de
fined as in the region of significant deviation and of definite 
disagreement. Reference to Fig. 3 shows that the osmotic 
coefficients of Robinson and of Hamer and Wu are in possi
ble agreement with our model between 0.1 and 0.3m and 
between 4.0 and 6.0m, but are in definite disagreement with 

0·004 

0·002 

-0·002 

-0·004 

0·01 

GSRC . , 

0·1 

molality 

FIG.2. Deviations 8", of osmotic coefficient tabulations (Refs. 1,3,6, and 7) 
from our regression model at 25 'C; deviations (i) of Robinson (Refs. 
I and 3) are shown by the curves denoted RS, (ii) of Hamer and Wu 
(Ref. 6) by the solid curve denoted HW, and (iii) of Oibbard et al. 
(Ref. 7) by the filled circles denoted OSRC. 

40 
HW 

20 "" 

0·01 

• GSRC 

0'1 

molality 

1·0 

/mol kg-1 

FIG. 3. Relative deviations lX/IIO'; of the osmotic coetlicient tabulations 
from our model divided by the standard error at 25 'C: relative 
deviations (i) of Robinson (Refs. 1 and 3) are shown by the open 
circles denoted RS, (ii) of Hamer and Wu (Ref. 61 by the solid curve 
denoted HW, nnd (iii) of Gibbllrd ct al. (Ref. 7) by the filled circleo 

denoted OSRC. 

large negative rclative deviations of between - 10 and - 36 
standard errors at molalities between 0.4 and 3.6m. These 
negative deviations are so highly significant that we are 
forced to conclude that the tabulated osmotic coefficients of 
Robinsonl ,3 are too low by 0.0021 to 0.0036 between 
1.2 and 3.8m. Osmotic coefficients from the equation of 
Hamer and Wu6 are similarly too small by 0.0032 at 2.5 
and 3.0m. 

The corresponding absolute and relative deviations (or 
and /iy/oy) from our model of the tabulated activity ooeffi
cients l •6,7 at 25°C are shown in Figs. 4 and 5, respectively. 
Below 1.2m, Robinson's activity coefficients 1,3 deviate from 
our model by less than ± 0.0020, above 1.2m the deviations 
are all negative and greater than - 0.0020, with maximum 
deviation - 0.0052 at 304m. The relative deviations in Fig. 5 
show that Robinson's activity coefficients are high between 
0.1 and O.3m and are significantly too low between 1.0 and 
4.6m. The negative deviations are so significant that we have 
to conclude that the activity coefficients of Robinson 1,3 are 
too small by 0.0022 to - 0.0052 between 1.2 and 4.6m. 

0·004 GSRC 
" . 

0-002 

, '. '. 

FIG. 4. Deviations or of activity coefficient tabulations from our regression 
model at 25 'C; deviations (i) of Robinson (Refs. I and 3) are shown 
by the open circles denoted RS, (ii) of Hamer and Wu (Ref. 6) by the 
solid curve denoted HW, and (iii) of Gibbard et af. (Ref. 7) by the 
filled circles denoted OSRe. 
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60 

40 

0'01 

• GSRC 

0'1 

mr>'nlity 

1·0 

/ mol kg-1 

&0 

FIG. 5. Relative deviations or/err of the activity coefficient tabulations 
from our model divided by the standard error at 25 'C: relative 
deviations Ii) of Robinson (Refs. 1 and 3) are shown by the open 
circles denOted RS, (ii) Of Hamer and Wu (Ref. 0) by the solid ~urve 
denoted HW, and (iii) of Gibbard et a1. (Ref. 7) by the filled circles 
denoted GSRC. 

Activity coefficients from the equation of Hamer and Wu6 

are correspondingly too small by 0.0048 and 0.0047 at 
3.5 and 4.0m, respectively. 

Shown in Fig. 2, the osmotic coefficients of Gibbard et 
aC at 25 ·C exhibit significant positive deviations from our 
model between 0.1 and 0.3m, and significant negative devia
tions between 0.9 and 4.0m, with maximum i1eviation of 

0.0039 at 3.5m. The corresponding activity coefficients, 
shown in Fig. 4, give large significant positive deviations 
between 0.1 and 1.2m, with maximum deviation 0.0035 at 
0.2m, and negative deviations above 2.0m, with maxImum 
negative deviation - 0.0028 at 4.5m. The relative devia
tions, shown in Figs. 3 and 5, vary sharply from + 32 to 
- 20 standard errors between 0.1 and 2.0m for the osmotic 

coefficient, and from + 45 to - 9 standard errors between 
0.1 and 4.0m for the activity coefficient. These results force 
us to conclude that (i) the osmotic coefficients of Gibbard et 
aU at 25 ·C are too large by about 0.0010 between 0.1 and 
O.3m and are too small by up to - 0.0039 between 0.9 and 
4.5m and Iii) their activity coefficients 7 at 25 ·C are too large 

0-005 

0'004 

0-002 
I 

:1 
O~~~~'=~=_=.~~--.-.-.-.7·~··"···L--·I~ 

100' ~...... "':1 
........ -.. 

-0'002 ..... / 

-0'004 

0·1 0.2 005 2 

concentl'otion 

.... -

5 10 

I "Ia Noel 

1'10. 6. Deviations tJt{J of the osmoti<.: <.:u"m"'"ut. uf PltJ.er et ",I. (Ref. 12) 
from our regression model at 0,25, and 100 'c. 
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FIG. 7. Relative deviations 8</> /o'</> of the osmotic coefficient. of Pitzer pI (II 
(Ref. 12)from our model divided by the standard error at 0, 25, and 
100·C, 

by up to 0.0035 between 0.1 and 104m and are in possible 
agreement with our model above 1.6m. 

The abaolutc and Te1ative deviations of the osmotic co
efficients of Pitzer et al. 12 at 0, 25, and 1oo·C are shown in 
Figs. 6 and 7. The deviations are mainly and significantly 
negative over most of the composition and temperature 
range, become small and positive above 5.1m (23%) at 25 
and 100 ·C, and are positive and significant only above 5.1m 
at O·c. At 25 ·C the negative deviations are greater than 
- 0.0020 between 0.9 and4.5m (5% and21%) and exhibit a 
maximum of - 0.0036 at 2.8m (14%). Corresponding rela
tive deviations are greater than -10 standard errors between 
0.3 and 4.0m (1.5% and 19%) with a maximum of - 29 
standard errors at 1.3m (7% NaCl). 

The deviations at 25 ·C are closely similar to those of 
Robinson l and of Hamer and WU,6 shown in Figs. 2 and 3. 
The similarity probably arises from their common data basel 
because Pitzer et al. at low temperature used the vapor pres
sures34 used bv Robinson and the isopiestic measure
ments55

•
56 directly traceable to Robinson. 

The deviation curves at intermediate temperatures 
between 25 and 100·C are quantitatively similar to those 
shown and indicate that the temperature dependence of the 
usrnutil; l;ueffidcllts of Pitzer et al. 12 is in approximate agree

ment with our model between 25 and 100"C. The deviation 
curves at O·C are atypical of those between 25 and 100·C 
and demonstrate more substantial differences between the 
temperature coefficients of Pitzer et al. and those from our 
model at lower temperatures between 25 and 0 .c. 

Most recently, after this work had been submitted for 
publication, Pitzer, Peiper, and Busey 1.\" have given a new 
model for NaCI(aq) by fitting the evaluated osmotic coeffi
cients of Robin son 1,3 at 25 "C, the eva 111:,I<:d heats of dilution 
of Parker,4 together with the nlCaS\I!'<'I1lClJts oj' other auth
ors. The new osmotic coefficil'1l1 vlIllIl'~ llf Pitzer et al. 136 

deviate from our regression moch·1 ;11 ! \ ~O. and lOO·C in a 
manner similar to their carl in WI'I k," ~h()WIl in Figs. 6 and 
7, with similar negalive dcvi;l1'"II.'. ;,: ,):i "c IJf 0.0035 and 

- 0.0037 ( 17 and 14 ~;IHlllbnl nfnl'S'1 at 3.0 and 4.0m, 
respectively. Thest' sif~I\lIk:llll Ill'}'lIliv(' deviations136 at 
2'\ °C'rlirt'div refleci lilt.' d"'IIIIIIII)" "I'the original Robinson 
~~aJuatioll,I'-' /\1 11"(', Ih .. 'h'\\ Il·,'ltnlil: coefficient values of 
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Pitzer et al. 136 deviate more significantly from our regression 
model than their earlier work I2 and than the new values 136 at 
25·C. At 0 ·C, these osmotic coefficient deviations are 
- 0.OO55and + 0.0121 (- 28 and + 24 standard errors) at 
3.0 and 6.0m, respectively. The osmotic coefficient value136 

at 3.0m is in significant disagreement with freezing point 
measurements,19-2

3 the value '36 at 6.0m through the Gibbs
Duhem is in significant indirect disagreement with solubility 
data.69- 71 In addition, at 0 ·C, the activity coefficient value of 
Pitzer er al. 136 [from their Ey. (9)] fUI saluHllcU 

NaCI(aq) deviates from our regression model by 0.0101 (17 
standard errors), in significant disagreement with solubility 
data.69- 71 Pitzer, Peiper. and Busey have discussed the lack 
offit of their model with solubility data at O·C and the mod
el's inability to fit various very rapidly varying NaCI(aq) 
properties near 0 ·C. 

We have made extensive computational investigations 
into the reason why our regression model always shows con
clusively that the tabulated osmotic coefficients I ,3.6,7, 12, 136 at 
25·C aTe ",ystematically low by more than - 0.0020 
between 1.2 and 3.8m, and are significantly low by more 
than - to standard errors between 0.4 and 3.6m. The rea
son for this discrepancy is that no earlier analysis has cor
rectly included {weighted) the measurements of the freez
ing 18- 24 and boiling26-28.'23.'24 points relative to those ofthe 
vapor pressures29

-45 and electrochemical celIs.60
-

68 

The data available to Robinson I were insufficiently 
complete. Hamer and Wu6 indicated they fitted the tables of 
Robinson and Stokes, J ,3 The model of Gibbard et aI, 7 includ
ed all osmotic coefficients at unit weight and thus greatly 
underestimated the effect of the more accurate freezing 
point I9•21 ,22 and boiling poine6,27 measurements. The model 
of Pitzer et al. '2 included no freezing point measurements 
and was based on the low-temperature osmotic coefficients 
of Plat ford, 56 Childs and Platford,55 Olynyk and Gordon/4 

and of Gibbard et al.,7 which data sets, respectively, exhibit 
negative biases relative to our model of - 0.0041, - 0,0039, 
- 0.0041, and - 0.0049 (data7 at 25 'c). The most recent 

model by Pitzer, Peiper, and Busey l36 was heavily based on 
the evaluated osmotic coefficients of Robinson and Stokes. 1,3 

These findings of our model agree well with the original 
alternative suggestion of Robinson I that the cell measure
ments of Hamed et a1.53,54,60,61 were substantially correct at 
higher molalities and that Robinson's osmotic coefficients 
were too low, not as suggested I by - 0.0060 above 2.~m, but 
by - 0.0036 between 1.0 and 4.0m, 

After completion of our regression analysis, with its 
compelling demonstration that earlier osmotic coefficients 
at 25 ·C were significantly too small, we wished to further 
reconfirm our findings and experimentally demonstrate the 
effect of the freezing and boiling point data on the regression 
model. In these tests we evaluated the weighted least-squares 
regression models for abridged input data sets which includ
ed all other measurements but excluded (i) the 147 freezing 
point measurements,18-24 (ii) the 158 boiling point measure
ments,26-28,123.124 and (iii) both (i) and (ii). The osmotic coeffi
cients at 25 ·C evaluated from these abridged models each 
exhibited similar negative deviations relative to our final 
model with all 2428 input data included. Smallest negative 

0,004i 

0'00:2~ 

0'01 0·1 

mO\Q\ity 

1'0 

/ mol kg-1 

t"IG,~. The devlatlOn 6¢ of osmotic coefficients at Z~ ·C for the regresSion 
model of an abridged data set, excluding freezing and boiling point 
measurements, relative to our final model of the complete data ~et, 

deviations resulted from (ii) exclusion of the boiling points 
only; larger negative deviations resulted from (i) exclusion of 
the freezing points only; and the 1argest negative deviations 
(shown in Fig. 8) resulted from (iii) exclusion of both the 
freezing and the boiling points. The remarkable similarity in 
respect to shape, position, and magnitude of the deviation 
curves in Fig. 8 with the comparable curve in Figs. 2 and 6 
illustrates quantitatively and confirms our contention that 
earlier data analyses1•3,6-12.136 have not adequately weighted 
the freezing and boiling point data. 

4.3. Apparent Molal Relative Enthalpy and Heat of 
Dilution Data 

By fortunate hap, one of our earlier and less complete 
regression models proved that an extended Pitzer-type mod
el with five enthalpy parameters (QI' B

" 
CI, D I , E 1) could 

accurately mimic precise values of L", over the whole com
position range. For all compositions at 25 ·C that model gave 
values of L .. and L2 which were in remarkable but coinciden
tal agreement with all of those values critically evaluated by 
Parker.4 The L", values of Parker gave deviations from the 
model which showed seven changes of sign, with mean devi
ation 2.1 J mol- I and root-mean-squared deviation 3.7 
J mol-I; the L2 values gave deviations which showed ten 
changes of sign, with mean deviation 2.2 J mol- J and root
mean-squared deviation 11 J mol- 1. This level of agreement 
is well within the combined limits of error and provides inde
pendent support for the essential correctness of the Parker 
L", values at 25 ·C, since many of the measurements included 
in and defining that earlier model were unavailable to Park
er. Deviations of the Parker L,; values from our final model 
are slightly larger and negative, and are discussed elsewhere. 

We also needed to test the ability of our model, with five 
enthalpy parameters, to fir isothermal heat of dilution mea
surements compared with other models using power series in 
m J

/
2,79.X3.84 A good test was provided by the extensive and 

accurate heat of dilution measurements and equations re
cently published by Mayrath and Wood. 84 We find that, pro
viding we use the same value for the Debye-Hiickellimiting 
slope as the authors, ~4 our Pitzer-type model can accurately 
fit the Lit values from their five-parameter equations 
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TABLE 12. Deviations of L¢ tabulations from regression model 

liL~(L~t'bln. -L¢mo(J,d/Jrnol I 

Ensor and 
Temperature Anderson' 

rC) Mean RMS Mean 

25 
40 
50 
60 
70 
75 
80 

100 
150 

Full 
range 

a Reference 79. 
b Reference 83. 
c Reference 84. 

-20 25 
9 34 

-19 20 
90 97 

-64 90 

- 37 63 

between 0.1 and 6.0m with five changes of sign of the devia
tions and with root-mean-squared deviations of 1.3, 1.8, and 
1.0 J mol-I at 75, 100, and 150.5 ·C, respectively. Since 
these deviations are small, systematic, and uniform, and are 
about an order of magnitude smaller than the accuracy of the 
original equations and their supporting measurements, we 
find that onT Pit7.~T-type, mocle,l with five parameters can 
provide an equally valid alternate fit of these heat of dilution 
data.84 

Additional tests confirm that our model can also prop
erly fit all tabulatedL1> values of Messikomer and Wood83 at 
25,50, and 75 ·C and of Ensor and Anderson 79 at 40, 50, and 
60 ·C, respectively, with 11,7,13,11,5, and 5 changes of sign 
of the deviations, and with root-mean-squared deviations of 
4.1,4.2,2.5,3.4,4.4, and 3.2 J mol-I. 

Our final regression model fits the measurements of 
Mayrath and Wood84 from 75 to 150.5 °C with a standard 
error of 4.3 J mol- I for a single measurement of unit weight; 
this error estimate compares favorably with those of9, 5, and 
13 J mol- I given by the authors84 for the standard error of a 
single point in their fits at 348.15, 373.15, and 423.65 K, 
respectively. The measurements ofMessikomer and Woods3 

are fitted from 25 to 75·C with a standard error of 5.9 
J mol- 1, and those at 100·C with an increased standard er
ror of 12 J mol-I. The measurements of Ensor and Ander
son 79 are fitted at 40, 50, 60, 70, and 80·C with standard 
errors of 11, 15, 15, 23, and 51 J mol-I, respectively. 

We made many analyses of variance comparisons of the 
deviations between the tabulated Ltf, values of Ensor and 
Anderson, of Messikomer and Wood, and of Mayrath and 
Wood between themselves and of their deviations from our 
model. The L¢ values of our model lie properly between the 
tabulations,79,83,84 and exhibit smaller variances from the 
tabulations than those between the tabulations. In Table 12, 
we show the mean deviation and root-mean-squared devi
ation of the tabulated79,83,84 L1> values from our model at the 
experimental temperatures from 0.1 to 5.0m,83 and to 
6.0m. 79,84 TheL¢ values of Ensor and Anderson show main
ly negative deviations which become larger at 70 and 80°C. 
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-4 

32 

-10 

-22 

Messikomer Mayrath 
and Woodb and Woodc 

RMS Mean RMS 

9 

36 20 29 

16 43 43 

68 35 35 
21 22 

40 14 30 

The L1> values of Messikomer and Wood show large devia
tions only at 100 ·C, where experimental difficulties were 
experienced.83.84 The L1> values ofMayrath and Wood show 
mainly positive deviations, none large. The deviations in Ta
ble 12 are not random but systematic and reflect biases due 
to use of different values for the Debye-Hiickel limiting 
slope, use and extrapolation of different models to infinite 
dilution, and use of different techniques to measure heats of 
dilution. 

Our final model estimates of L¢ and L2 at 25 ·C are in 
reasonable agreement with those compiled by Parker,4 rec
ognizing the very different data bases77-84 and the entirely 
different methods of evaluation. The 46 L¢ values of Parker 
at 25·C between OJXlOl and 6.0m deviate from our model 
with three changes of sign, with mean deviation - 4.9 
J mol-I, and root-mean-squared deviation 6.8 J mol-I. The 
deviations shown in Fig. 9 are small below O.lm, are almost 
constant about 5 J mol- 1 between 0.1 and 3.0m, and in
crease from - 10 to 15 J mol- I between 3.5 and 6.0m. 
The 38 Ltf, values between 0.018 and 6.0m show uniformly 

40 

20 

o~~~~ __ ~~~~~~~ 
IJmorl 

-20 

-40 
u...--l......L....t...L..LJ.J.I,,---,---,-,-,-,-,uL---1 J I III III 

0·001 0'01 0·1 1-0 

molality l'TIol kg-1 

I II 
6-0 

FIG. 9. Deviations 8L. of apparent 11101,,1 rdlllivc enthalpy tabulations 
from the regression modeln! 2~ 'C: (kvill!ions of Parker (Ref. 4) are 
shown by theopcn circb, ofSmllh, Conc, and Van Hook (Ref. 126) 
by the solid curve. 
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negative deviations from our model of about 6 standard 
errors. The 29 L2 values of Parker at 25 ·C between 0.0005 
and 5. 8m deviate from our model with eight changes of sign, 
with mean deviation - 6.0 J mol-I, and root-mean-squared 
deviation 11 J mol - I. 

The equation proposed by Smith, Cone, and Van 
Hook 126 gives values of L", at 25 ·C which deviate systemati
cally and significantly from our model with large positive 
deviations between 0.028 and 2.0m and with large negative 
(ievilltions above 'J 1 m; the e-,ct.-ernum (ieviations are 28 
J mol- ' (26 standard errors) at 0.74m and 37 J mol- 1 

( - 22 standard errors) at 4.6m. The proposed equation l26 is 
unreliable since 26 of its estimates of L", between 0.005 and 
5.8m exhibit a root-mean-squared deviation from our model 
of 22 standard errors. 

4.4. Heat of Solution Data 

Our regression model provides a consensus of a1185
-

97 

calorimetric heat of solution measurements included within 
it, and gives 3858.4 and 1.4 J mol-' for the best unbiased 
estimate and standard error of (AH:)e, the standard enth
alpy of dissolution of sodium chloride in water at 25 .c. 

Table 13 presents individual estimates and standard er
rors derived from the respective data set biases and weights 
from the model. The values are in good agreement with those 
given by Parker4 and indicate agreement of the dilution 
enthalpies. The standard error estimates reflect the agree
ment of the data set measurements between themselves and 
with the whole regression model. The model shows that the 
eatlier4 bestvalueof3883J mol- I for AH: at 25'C is signif
icantly too high by 18 standard errors, and that valuel2•92 of 
3820 J mol- ' is significantly too low by - 28 standard er
rors. 

Table 14 presents the best unbiased estimates from the 
model of AH: and its standard error from 0 to 100"C. The 
estimates of the standard error remain relatively small at 0 
anrl 100°C because of the good agreement within the model 
between the heat of dilution and the heat capacity measure-

TABLE 13. Standard enthalpy of solution at 25°C: Estimates 
from individual data sets 

..:1H: (25 0C)/J mol- I 

Data set This work Parker" 

L,J+M 3855 2 3862 21 
3858 33 

D+B 3862 3 
B 3873 6 
B+B 3877 6 3883 13 
W+L 3878 11 3895 41 
R+B 3888 19 388' 21 
D+T 3830 22 
TO+L 3895 24 
C+VH(IH) 3832 28 
C+VH(DH) 3828 31 
C+C 3820 33 3824 42 

Best 
value 3858 1.4 3883 21 

a Reference 4. 

TABLE 14. Standard enthalpy of solution: Deviation ofliterature values 

8..:1H;a/J mol-I 

Criss 
t ..:1H; se and Pitzer 

IC /Jmol- ' Cobbleb etal.C 

0 8210.4 8.3 267 - 235 
5 7121.5 5.1 180 

10 6166.5 3.1 -166 -154 
15 5318.8 2.0 -110 
20 4555.8 1.5 -105 -67 
25 3858.4 1.4 - 38 -40 
30 3210.7 1.4 -25 
35 2599.8 1.5 34 
40 2015.2 1.7 20 
45 1448.2 1.9 -14 
50 892.4 2.2 35 
55 342.5 2.5 -17 
60 -205.6 2.8 -62 
65 -754.7 3.1 -120 
70 -1307.3 3.5 -100 
75 -1865.3 3.8 -181 
80 - 2430.4 4.0 -152 
85 3004.2 4.0 -176 
90 - 3588.3 4.0 -219 
95 4184.8 4.1 337 

100 4796.0 4.8 300 

° {JllH; iJ.H; literature - JJH; this work' 

b Reference 92. 
< Reference 12. 

ments. Columns four and five show the deviations of litera
ture values of AH; from our regression model. 

In column four, the deviations ofthe values of Criss and 
Cobble92 are all negative, vary systematically with tempera
ture, are large near 0 ·C, decrease to a minimum at 45 ·C, 
thence increase in magnitude to a. maximum at 95 ·C. Over 
the whole temperature range the mean deviation is - 134 
J mol -1 ( - 40 standard errors) and the root-mean-squared 
deviation is 164 J mol-I (45 standard errors). Because of 
these large and very significant deviations from the consen
sus of many other reliable calorimetric stud
ies,73-9I,93-113,121.122,125 it is concluded that the measure-

ments of Criss and Cobble92 contain some systematic error. 
In column five of Table 14, the deviations of the model 

of Pitzer, Bradley, Rogers, and Peiper l2 are entirely similar 
to those of column four, and vary systematically from 0 to 
100°C with a mean deviation of - 118 J mol-I ( - 34 stan
dard errors) and root-mean-squared deviation of 148 
J mol- ' (37 standard errors). Similarity of the deviations in 
columns fivc I1m.l fUUI rcllcl,;Ls their I,;UIIllIlUII urigin, bel.:l:luse 
Pitzer et al., 12 between 0 and 100 °c, included only the heat 
of solution measurements of Criss and Cobble.92 The most 
recent model by Pitzer. Peiper. and Busey l36 was heavily 
based on the evaluated enthalpy data of Parker,4 already 
discussed. 

4.5. Heat Capacity Data 

In Table 15 are shown the best unbiased estimates from 
our model of the partial molal heat capacity of aqueous sodi
um chloride at infinite dilution C;,H together with its stan-

J. Phys. Chern. Ref. Data, Vol. 14, No.2, 1985 



~.l IIi E. C. W. CLARKE AND D. N. GLEW 

J ABU· 15. Stalldard heat capacity: Del'iation or literature values 

8C; . .'/J mol-I K- 1 

Criss Tanner Allred 
C;.2 se and and Desnoyers and Pitzer 

;oC IJmol- 1 K- 1 Cobbleb Parker' Lambd et al. e Woolley! etal." 

0 183.80 0.89 14.4 
1.5 - 174.27 0.78 
5 - 153.92 0.58 

10 129.79 0.36 8.5 
15 - 110.58 0.23 
20 95.53 0.16 8.1 
25 - 83.95 0.12 4.8 
30 - 75.25 0.10 3.2 
35 G8.89 0.09 
40 64.43 0.10 0.4 
45 - 61.48 0.11 
50 - 59.70 0.12 -1.4 
55 58.83 0.13 
60 - 58.65 0.14 5.0 
65 - 59.02 0.14 
70 - 59.80 0.13 - 6.3 
75 60.94 0.12 
80 - 62.41 0.12 - 6.6 
85 64.20 0.15 
90 - 66.35 0.22 - 5.7 

100 - 72.06 0.44 - 3.2 

IlSC;,2 = C;, 21iterature - C;,2thiswork' 

bReference 92. 
'Reference 4. 
d Reference 112. 

dard error between 0 and 100°C. The small values of the 
standard error given by the model reflect both the wealth of 
modern heat capacity measurements98-113.125 between 1.5 
and 140°C and the strongly linked effect of their substantial 
agreement with the many accurate heat of dilution measure
ments73

-
84 between 0.2 and 150.5 dc. Columns four to nine 

list the deviations of the literature values4, 12,92,11 0.112, 125 of 

C ;,2 from our regression model. 
The deviations in column four of the lable, derived from 

heat of solution values,92 vary significantly and systematical
ly with temperature, are large and positive between 0 and 
30°C (52 standard errors at 20 0c), decrease to zero near 
45 ·C, and become large and negative between 50 and 100°C 
( - 56 standard errors at 80 'c). These deviations of C;,2 
from the model are so large and so significant, with root
mean-squared deviation of 6.6 J mol- 1 K- 1 (34 standard 
errors), that we are forced to conclude that the original C;,2 
values92 contain some systematic error. 

The large deviations from 8.9 to 5. 1 J mol- I K - I in 

columns five4 and six 112 reflect the lack of accuracy of the 
older measurements of CM) at low molalities using batch
calorimeters, together with the large uncertainty oflong ex
trapolations from high molalities to infinite dilution. The 
considerably smaller deviations from 2.3 to 1,2 
J mol-I K- 1 in columns seven 1 10 and eight l25 indicate the 
better precision of modern flow microcalorimetry at low mo
lalities and the more certain extrapolations to infinite dilu
tion. 

Column nine of Table 15 shows the deviations of those 
C ;,2 values calculated by Pitzer et al,I2 The relative devia-
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_ .. _._ .. _-_. 
2.2 

- 2.3 
- 5.0 -1.4 

1.2 7.9 
5.1 0.3 
2.0 3.6 
6.0 4.3 0.5 0.2 1.0 

- 8.9 - 1.1 
0.3 

0.8 -4.1 
-3.4 - 2.2 

- 5.7 

7.0 
-0.8 

- 8.3 

-10.1 
0.3 

- 11.9 
-13.3 

e Reference 11 O. 
f Reference 125. 
g Reference 12. 

tions are significant and positive of22 and 23 standard errors 
at 10 and 20 'C, are negative and just significant of 11 
standard errors at 30 ·C, increase to an extremum of - 85 
standard errors at 80°C, and thence decrease to - 30 stan
dard errors at 1oo·C. Over the temperature range 0 to 
100 DC the root-mean-squared deviation ofthosel2 C;,2 val
ues from the model is 7.5 J mol-I K -I, corresponding to 44 
standard errors, 

The ep,rf) values of Parker" at 25 ·C agree with the model 
only at high molality between 6.0 and l.Om. show increasing 
negative deviations between 1.0 and O.lm, and show an al
most constant deviation of - 6 J mol- 1 K- I (about - 50 
standard errors) below O.lm. The consensus of the modern 
flow-calorimeter measurements103,I05,106,l09,1I0.125 make it 
probable that the Cp,¢ values of Parker at 25 ·C are incorrect 
below O.lm. Corresponding deviations of the Cp ,¢> values4 at 
15 ·C are consistently positive and 4 to 9 J mol- I K -I (21 to 
80 standard errors), and at 30 'c are consistently negative 
and 1 to 11 J mol- 1 K- 1 (- to to - 110 standard 
errors). Since the model fits the measurementslOh.125 at 15 
and 35°C to better than 0.2 J mol-I K t, the tabulated val
ues4 of Cp,¢> at 15 and 30°C are almost certainly in error. 

4.6. Standard Gibbs Energy of Solution 

The regression model gives (jO.'l/l.7 and 3.6 J mol-I 
for the best unbiased estimal e alld s1alldard error of(LlG;)e, 
the standard Gibbs energy dWllge for crystalline sodium 
chloride dissolution ill w;ltn at 2" '·C. The large estimate of 
the standard error deri Vt'S ! Ila i III Y from t he uncertainty of the 
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activity coefficient since the solubility uncertainty is smaller 
by a factor of 3. Standard thermodynamic function changes 
for salt dissolution at other temperatures are given in Table 
34. 

4.7. NBS Tables of Chemical Thermodynamic 
Properties 

The recently publishedl35 NBS tables of chemical ther
modynamic properties for sodium chloride at 25 ·C provide 
modern values for comparison with our model. The stan
UI1lU partial illolallleat eapaeity 135 deviates from our model 
by - ~.O Jmol- 1 K- 1 .( 50 standard errors). The stan
dard changes of Gibbs energy, enthalpy, and entropy for 
sodium chloride dissolution135 deviate from outmode! esti
mates in Table 34 by 44.Jrilol- t (12 standard errors), 25 
J mol-l (18 standard errors), and 0.113 J mol",",1 K- 1 (9 
standard errors). respectively .. The deviations exhibited by 
the standard partial wulalln:at capacity, the standard enth
alpy change for dissolution and by the enthalpies of dilution 
are identical with those ofParker,4 already discussed. For 
the process of sodium chloride dissolution, the deviation of 
the standard Gibbs energy changel35 relative to our model 
arises mainly from the. deviation of the standard enthalpy 
change4 together with a large deviation from the difference 
of thl.: liaturaLioll activity codlieient,.for·which the value of 
Hamer and Wu6 is too small. Numerically the 44 J mol-I 
deviation of the standard Gibbs energy changel35 is com
prised of (i) a 25 J mol- 1 deviation of the standard enthalpy 
change,4 (ii) a 16 J mol- 1 deviation fiom the different activ
ity coefficieJlt6 at saturation, and (iii) a 3 J mol-I deviation 
from the different saturation solubility.6 

5. Thermodynamic Property Estimates from 
the Regression Model 

5.1. Auxiliary Properties of Water 

The boiling point and the vapor pressure of the solution, 
given in Tables 18 and 21, respectively, were calculated from 
the osmotic coefficient, the nonideality of water vapor, 115 

and the vapor pressure of pure water. The vapor pressure of 
water at temperatures up to 100·C was calculated from Eq. 
(15) of Wexler. 129 Above lOO~C the water vapor pressure 
was calculated from the equation of Osborne and Meyers 130 

using parameters from Bain. 131 Before substitution into this 
equation, temperatures were converted to IPTS-48. 

The specific heat of the solution and the partial molal 
hf'.at capacit.y of water, given in Table"" 26 ann2R, re~pective
ly, were calculated from the model in conjunction with val
ues for the heat capacity of pure water. The heat capacity of 
water for temperatures up to 100 °C was derived from the 
values of de Haas, quoted by Stimson. 132 Temperatures were 
converted to IPTS-68 and the heat capacity values were also 
adjusted for the change of temperature scale. The resUlting 
specific heat values were fitted by a polynomial in relative 
temperature variable d = (flP'fS.68 - 25) to give the equation 

Cp(J kg- 1 K- 1
) 

= 4180.133 - 3.663 385 E - 01 d + 2.303 039 E - 02 d 2 

- 5.446 535 E - 04 d 3 + 1.255068 E - 05.d 4 

- 1.942578 E - 07 d 5 + 1.793303 E - 09 d 6 

-7.007329 E - 12 d 7 (56) 

for the specific heat of water up to 100 ·C. 
For temperatures above 100 °C, the heat capacity at wa

ter was derived from enthalpy values between 100 and 
200·C of Osborne; Stimson, and Ginnings,133 and enthalpy 
values at· 70, 80, and 90·C of. Osborne, Stimson, and 
Fiock.134 The enthalpy values were converted from interna
tional to absolute joules and the temperatures were convert
ed to IPTS-68. The resulting.enthalpies were fitted by a po
lynomial in d, defined above, and the resulting enthalpy 
equation was differentiated with respect to temperature to 
give 

cp(Jkg- 1 K- 1
) = 4170.251 + 1.595764 E - 01 d 

+ 2.824 609 E - 03 d:l 

+ 4.133199 E 05 d 3 (57) 

for the specific hf'.llt of water at ~aturation pressure above 
lOO·C. 

5.2. Property Estimates for Sodium Chloride Brines 

Model estimates and their standard errors for some 
commonly used thermodynamic properties of brine are pre
sented in Tables 16 to 32. Part A of these tables defines the 
solution composition in molality units (mol NaCl/kg H20), 
part B in wt. % NaC!. The number of digits retained corre
liP0Ill.1:S with up to l wu liigu.ificl1l1t lligitiS OJ! the slaudard er
ror. The standard error reflects only the uncertainty propa
gated from the deviations ofthe brine measurements from 
the model. The corresponding thermodynamic properties of 
the pure components water arid sodium chloride are taken as 
known and error free. 

Tables 16 A and 16 B give the freezing point and its 
standard error for sodium chloride solutions saturated with 
air at atmospheric pressure: the freezing point of saIt-free 
water under the same conditions is taken as 0.000 'C. Freez
ing temperatures are increased by 0.010 ·C in the absence of 
dissolved gas at water saturatiqn pressure. 

Tables 17 A and 17 B give the solubility of sodium chlo
ride and its standard error for air-saturated solutions at at
mospheric pressure between 0 and 109 ·C. 

Tables 18 A and 18 B give the boiling point and its 
standard error for sodium chloride solutions at water satura
tion pressllTe~ hetween RO ann 120 k Pa. The maximum boil. 
ing temperature and composition of the salt-saturated brines 
are given and denoted SAT. 

Tables 19-32 present model estimates and standard er
rors for thermodynamic properties of sodium chloride solu
tions under conditions of low pressure (water saturation 
pressure to 101.325 kPa) over the temperature range 0-
lIO ·C. The table number, the thermodynamic property, and 
symbol used in the text are listed as follows: 
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Table Thermodynamic property, text symbol 

19 practical osmotic coefficient, if; 
20 ionic mean molal activity coefficient, r 
21 water saturation vapor pressure of brine, P I 
22 apparent molal relative enthalpy of sodium chlo

ride, L", 
23 partial molal relative enthalpy of water, Ll 
24 partial molal relativ~ enthalpy of sodium chloride, 

L2 
25 integral heat of solution of sodium chloride, JJ.H, 
26 specific heat of brine (per kg solution) 
27 apparent molal heat capacity of sodium chloride, 

eM) 

28 partial molal heat capacity of water, Cp,1 

29 partial molal heat capacity of sodium chloride, Cp•2 

30 apparent molal relative heat capacity of sodium 
chloride, Cp ,¢> C ;,2 

TABLE 1G A FI(EEZINO I""OINT or ZODIUM CflLORIDC ~OLUTION 

MOLALITY 

0.001000 
0.0020CO 
0.005000 
0.010000 
0.020000 
0.050000 
0.100000 
0.200000 
0.300000 
0.400000 
0.500000 
0.600000 
0.700000 
0.800000 
0.900000 
1.000000 
1.200000 
1.400000 
1.500000 
1.600000 
1.800000 
2.000000 
2.200000 
2.400000 
2.500000 
2.600000 
2.800000 
3.000000 
3.20ooCO 
:;. ~ooooo 
3.500000 
3.600000 
3.800000 
4.000000 
4.200000 
4.400000 
4.500000 
4.600000 
4.800000 
5.000000 
5.200000 

F.P. 
DEG C 

-0.003I5HI 
-0.007320 
-0.018156 
-0.036019 
-0.071316 
-0. 175459 
-0.346324 
-0.68402:3 
-1.019652 
-1.354688 
-1.68986 
-2.02563 
-2.36239 
-2.70043 
-3.04005 
-3.38148 
-4.07075 
-4.76995 
-5.12376 
-5.48060 
-6.20406 
-6.9415 
-7.6942 
-8.4629 
-8.8536 
-9.2487 

-10.0523 
-10.8746 
-11.7161 
-1:2.6777 
-13.0162 
-13.4600 

14.3635 
-15.2890 

16.2371 
17 2084 

-17.7030 
18.2037 

-19 2239 
-20.270 

< -21.0 

J. Phys. Chem. Ref. Data, Vol. 14, No.2, 1985 

STD. ERROR 

0.000000 
0.000000 
0.000000 
0.000000 
0.000001 
0.000005 
0.000015 
0.000036 
0.000057 
0.000078 
0.00010 
0.00013 
0.00017 
0.00021 
0.00025 
0.00030 
0.00040 
0.00051 
0.00058 
0.00066 
0.00084 
0.0011 
0.0013 
0.0015 
0.0017 
0.0018 
0.0021 
0.0024 
0.0027 
0.0031 
0.0033 
0.0036 
0.0042 
0.0049 
0.0058 
o.ooe!;> 
0.0074 
0.C081 
0.0095 
0.011 

31 partial molal relative heat capacity of water, J 1 

32 partial molal relative heat capacity of sodium chlo
ride, J2• 

The integral heat of dilution of sodium chloride brine to 
infinite dilution, JJ.Hd (m-D), has the opposite sign but the 
same magnitude as the apparent molal relative enthalpy giv
en in Table 22. 

The deviations with temperature of the standard ther
modynamic functions for aqueous sodium chloride from 
their values at reference temperature 25·C [G; - (G;)e, 
H; -(H;)e, C;,2 -(C;,2)e,andS; -(S;)e] are present
cd in Table 33. 

The standard thermodynamic function changes for dis
solution of crystalline sodium chloride in water 
[G~ -G" H; -H",C;.2 -C~.r.andS; -So] and their 
errors at temperatures up to 11O·C are given in Table 34. 

TABLE 16 0 rRCCZING F'OINT or :;ODIUM CIILORlor :;OLUTION 

WEIGHT % 

O.lQOOOO 
0.:1.00000 
0.30COOO 
0.400000 
0.500000 
0.600000 
0.700000 
0.800000 
0.900000 
1.000000 
1.200000 
1.400000 
1.600000 
1.800000 
2.000000 
2.500000 
3.000000 
3.500000 
4.000000 
4.500000 
5.000000 
6.000000 
7.000000 
8.000000 
9.000000 

10.000000 
11.000000 
12.000000 
13.000000 
1~ .ocoooo 
15.000000 
IE .000000 
17 .000000 
la.OOOOoO 
19.000000 
20.000000 
21.000000 
22.000000 
23.0000OC 
24.000000 

F.P. 
DEG C 

-0.06122;; 
-0.121163 
-0.180577 
-0.239696 
-0.298640 
-0.357479 
-0.416264 
-0.475028 
-0.53319!l 
-0.592594 
-0.710326 
-0.828320 
-0.946648 
-1.06S3E2 
-1.184507 
-1.484418 
-1.78782 
-2.09490 
-2.40608 
-2.72166 
-3.04197 
-3.69802 
-4.37676 
-S.08076 
-S.81271 
-6.57538 
-7.3717 . 
-8.2046 
-9.0714 
-o.gg~,. 

-10.9559 
-11.9690 
-13.0366 
-14.1630 

15.3528 
IC·. clle·· 

-17.9448 
19.358'" 

-20.H5? 
:?1 I) 

STD. ERROR 

Q.QOOOOI 
0.000003 
0.000005 
0.000009 
0.000012 
0.000016 
0.000019 
0.000023 
0.000021 
0.000031 
0.000038 
0.000045 
0.000052 
0.000060 
0.000067 
0.000087 
0.00011 
0.00014 
0.00018 
0.00021 
0.00025 
0.00034 
0.00044 
0.000S7 
0.00074 
0.00095 
0.0012 
0.0015 
0.0017 
c 0020 
o 0024 
() 0028 
().(>033 
() ()O~O 

() ()(J50 
'i:~ 1)0<::.2 
(' ()077 
r: 0:)97 
r I () ~ 2 



TABLE 17 '" SOLUBILITY OF SODIUM CHLORIDE IN WATER TABLE 17 B SOLUBILITY OF SODIUM CHLORIDE IN WATER 

TEMP. SOLUBILITY S. E. TEMP. SOLUBILITY S.E. TEMP. SOLUBILITY S.E. TEMP. SOLUBILITY S.E. 
DEG C MOL/KG DEG C ~OL/KG DEG C % NACL DEG C % NACL 

0.000 6.0959 0,0019 55.000 6.3066 0.0015 0.000 26.2680 0.0110 55.000 26.9314 0.0088 
1.000 6.0963 00018 56.000 6.3134 0.0015 1.000 26.2691 0.0106 56.000 26.9524 0.0089 
2.000 6.0968 00018 57.000 5.3202 0.0015 2.000 26.2707 0.0103 57.000 26.9738 0.0090 
3.000 6.0974 00017 58.000 5.3271 0.0016 3.000 26.2728 0.0100 58.000 26.9953 0.0091 

4.000 6.0983 00017 59.000 6.3341 0.0016 4.000 26.2754 0.0097 59.000 27.0171 0.0093 

5.000 6.0992 00016 60.000 6.3412 0.0016 5.000 26.2784 0.0096 60.000 27.0392 0.0094 -I 
6.000 6.1003 00016 61.000 6.3484 0.0016 6.000 2'6.2819 0.0094 61.000 27.0615 0.0096 :::E: 
7.000 6.1016 0,0016 62.000 6.3556 0.0017 7.000 26.2858 0.0093 62.000 27.0840 0.0097 m 
8.000 6.1029 0,0016 63.000 6.3629 0.0017 8.000 26.2903 0.0092 63.000 27.1067 0.0099 ::D 
9.000 6.1045 00016 64.000 6.3703 0.0017 9.000 26.2951 0.0091 64.000 27.1297 0.0101 i: 

10.000 6.1062 0,0016 65.000 6.3778 0.0018 10.000 26.3005 0.0091 65.000 27.152B 0.0103 0 
11.000 6.1080 0,0015 66.000 6.3854 0.0018 11.000 26.3063 0.0090 66.000 27.1762 0.0105 C 

-< 
12.000 6.1099 0,0015 67,000 6.3930 0.0018 12.000 26.3125 0.0090 67.000 27.1999 0.0107 Z 
13.000 6. 1121 0.0015 68.000 6.4007 0.0019 13.000 26.3192 0.0090 68.000 27.2237 0.0110 > 
14,000 6.1143 0,0015 69.000 6.4084 0.0019 14.000 26.3263 0.0089 69.000 27.2477 0.0112 :!: 
15.000 6.1167 0.0015 70.000 6.4163 0.0020 15.000 26.3338 0.0089 70.000 27.2720 0.0114 (; 
16.000 6.1192 0.0015 71.000 6.4242 0.0020 16.000 26.3418 0.0089 71.000 27.2964 0.0117 "11 
17.000 6.1218 0.0015 72.000 6.4322 0.0020 17 .000 26.3502 0.0089 72.000 27.3211 0.0120 c: 
18.000 6.1246 0.0015 73.000 6.4402 0.0021 18.000 26.3590 0.0089 73.000 27.3459 0.0122 Z 
19.000 6.1275 0.0015 74.000 6.4483 0.0021 19.000 26.3682 0.0089 74.000 27.3709 0.0125 0 
20.000 6.1305 0.0015 75,000 6.4565 0.00:22 20.000 26.3778 0.0088 75.000 27.3962 0.0128 -I 

21.000 6.1337 0.0015 76.000 6.4648 0.0022 21.000 26.3878 0.0088 76,000 27.4216 0.0131 (5 
22.000 6.1370 0.0015 77 .000 6.4731 0.0023 22.000 26.3982 0.0088 77.000 27.4472 0.0134 Z 

23.000 6.1404 0.0015 78.000 6.4815 0.0023 23.000 26.4090 0.0088 78.000 27.4729 0.0137 fJ) 

"n 
24.000 6.1439 0.0015 79.000 6.4899 0.0024 24.000 26.4201 0.0088 79.000 27.4989 0.0140 0 
25.000 6.1476 0.0015 80.000 6.4984 0.0025 25.000 26.4317 0.0087 80.000 27.5250 0.0143 ::D 
26.000 6.1513 0.0015 81.000 6.5070 0.0025 26.000 26.4436 0.0087 81.000 27.5513 0.0146 > 
27,000 6.1552 0.0015 82.000 6.5156 0.0026 27.000 26.4559 0.0087 82.000 27.5778 0.0150 0 
28.000 6.1592 0.0015 83.000 6.5243 0.0026 28.000 26.4686 0.0087 83.000 27.6044 0.0153 c: 
29.000 6.1634 0.0015 84.000 6.5331 0.0027 29.000 26.4816 0.0086 84.000 27.6312 0.0157 m 
30.000 6.1676 0.0015 85.000 6.5419 0.0027 30.000 26.4950 0.0086 85.000 27.6581 0.0160 0 
31.000 6. 1719 0.0015 86.000 6.5507 0.0028 31.000 26.5087 0.0086 86.000 27.6852 0.0164 c: 
32.000 6.1764 0.0015 87.000 6,5597 0.0029 32.000 26.5228 0.0085 81.000 27,7125 0.0161 

fJ) 

fJ) 
33.000 6.1810 0.0015 88.000 6.5686 0.0029 33.000 26.5372 0.0085 88.000 27.7399 0.0171 0 

~ 
34.000 6.1856 0.0014 89.000 6.5777 0.0030 34.000 26.5519 0.0085 89.000 27.7674 0.0175 C 

." 35.000 6.1904 0.0014 90.000 6.5867 0.0031 35.000 26.5670 0.0084 90.000 27.7951 0.0179 2 
:T 36.000 6.1953 0.0014 91.000 6.5959 0.0031 36.000 26.5824 0.0084 91.000 27.8229 0.0183 i: 
'< 37.000 6.2003 0.0014 92.000 6.6051 0.0032 37.000 26.5981 0.0084 92.000 27.8509 0.0187 
!" 0 
n 38.000 6.2054 0.0014 93.000 6.6143 0.0033 38.000 26.6141 0.0084 93.000 27.8790 0.0191 :::E: 
:T 39.000 6.2106 0.0014 94.000 6.6236 0.0033 39.000 26.6305 0.0083 94.000 27.9072 0.0195 
CD 

r 
~ 40.000 6.2159 0.0014 95.000 6.6329 0.0034 40.000 26.6471 0.0083 95.000 27.9355 0.0199 0 

::u 41.000 6.2213 0.0014 96.000 6.6423 0.0035 41.000. 26.6641 0.0083 96.000 27.9640 0.0204 ::D 
CD 42.000 6.2268 0.0014 97.000 6.6517 0.0036 42.000 26.6813 0.0083 97.000 27.9925 0.0208 6 
:"" 43.000 6.2324 0.0014 98.000 6.6612 0.0036 43.000 26.6989 0.0083 98.000 28.0212 0.0213 m 
C 
II) 44.000 6.2380 0.0014 99.000 6.6707 0.0037 44.000 26.7168 0.0083 99.000 28.0500 0.0217 

if 45.000 6.2438 0.0014 100.000 6.6803 0.0038 45.000 26.7349 0.0083 100.000 28.0789 0.0222 

< 46.000 6.2497 0.0014 101.000 6.6899 0.0039 46.000 26.7533 0.0083 101.000 28.1079 0.0227 

l'!- 47.000 6.2557 0.0014 102.000 6.6995 0.0040 47.000 26.7120 0.0083 102.000 28.1370 0.0233 
... 48.000 6.2617 0.0014 103.000 6.7092 0.0041 48.000 26.7910 0.0083 103.000 28.1662 0.0238 
!" 49,000 6.2679 0.0014 104.000 6.7189 0.0042 49.000 26.8103 0.0084 104.000 28.1955 0.0243 
Z 50.000 6.2741 0.0014 105.000 6.7286 0.0043 50.000 26.8298 0.0084 105.000 28.2249 0.0249 
P 
~ 

51.000 6.2804 0.0014 106.000 6.1384 0.0044 51.000 26.8496 0.0085 106.000 28.2543 0.0255 

... 52.000 6.2869 0.0015 107.000 6.7483 0.0045 52.000 26.8696 0.0085 107.000 28.2839 0.0261 
(0 53.000 6.2934 0.0015 108.000 6.7581 0.0046 53.000 26.8900 0.0086 108.000 28.3135 0.0267 en 
CD 

.... 
01 54.000 6.2999 0.0015 109.000 6.7680 0.0047 54.000 26.9105 0.0081 109.000 28.3432 0.0274 CD 
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TABLE 18 A BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C) 

P 80.000 KPA P 90.000 KPA P = 100.000 KPA P = 110.000 KPA P = 120.000 KPA 

MOLALITY B.P. S.E. B.P. S.E. B.P. S.E. B. P. S.E. B.P. S.E. 

0.000 93.510 0.000 96.712 0.000 99.632 0.000 102.318 0.000 104.810 0.000 
0.001 93.511 0.000 96.713 0.000 99.633 0.000 102.319 0.000 104.811 0.000 
0.002 93.512 0.000 96.714 0.000 99.634 0.000 102.320 0.000 104.812 0.000 
0.005 93.515 0.000 96.717 0.000 99.637 0.000 102.323 0.000 104.815 0.000 
0.010 93.519 0.000 96.722 0.000 99.641 0.000 102.328 0.000 104.820 0.000 
0.020 93.529 0.000 96.731 0.000 99.651 0.000 102.338 0.000 104.830 0.000 
0.050 93.556 0.000 96.759 0.000 99.679 0.000 102.367 0.000 104.860 0.000 
0.100 03.GOl 0.000 9C.aoS 0.000 99.726 0.000 102.414 0.000 104.90B 0.000 
0.200 93.690 0.000 96.896 0.000 99.819 0.000 102,508 0.000 105.003 0.000 
0.300 93.779 0.000 96.987 0.000 99.912 0.000 102.603 0.000 105.099 0.000 
0.400 93.870 0.000 97.079 0.000 100.005 0.000 102.698 0.000 105.196 0.000 
0.500 93.961 0,000 97.172 0.000 100.100 0.000 102.794 0.000 105.293 0.000 
0.600 94.053 0.000 97.266 0.000 100.196 0.000 102,892 0.000 105.392 0.000 
0.700 94.146 0.000 97.361 0.000 100.292 0.000 102.990 0.000 105.492 0.000 
0.800 94.241 0.000 97.458 0.000 100.390 0.000 103.090 0.000 105.593 0.000 
0.900 94.336 0.000 97.555 0.000 100.490 0.000 103.190 0.000 105.695 0.000 
1.000 94.433 0.000 97.654 0.000 100.590 0.000 103.292 0.000 105.799 0.000 
1.200 94.630 0.000 97.855 0.000 100.794 0.000 103.500 0.000 106.009 0.000 
1.400 94.832 0.000 98.061 0.000 101.004 0.000 103.713 0.000 106.225 0.000 
1.500 94.935 0.000 98.165 0.000 101.111 0.000 103.821 0.000 106.335 0.000 
1.600 95.039 0.000 98.272 0.000 101.219 0.000 103.931 0.000 106.446 0.000 
1.800 95.251 0.000 98.488 0.000 101.439 0.000 104.154 0.000 106.673 0.000 
2.000 95.469 0.000 98.709 0.000 101.664 0.000 104.383 0.000 106.905 0.000 
2.200 95.691 0.000 98.936 0.000 101.894 0.000 104.617 0.000 107.142 0.000 
2.400 95.919 0.000 99.168 0.000 102.130 0.000 104,856 0.000 107.385 0.000 
2.500 96.034 0.000 99.286 0.000 102.250 0.000 104,978 0.000 107.508 0.000 
2.600 96.151 0.000 99.405 0.000 102.371 0.001 105,100 0.001 107.632 0.001 
2.800 96.389 0.001 99.647 0.001 102.617 0.001 105.350 0.001 107.885 0.001 
3.000 96.632 0.001 99.894 0.001 102.868 0.001 105.605 0.001 108.143 0.001 
0.200 96.679 0.001 100.146 0.001 103.124 0.001 105.664 0.001 106.406 0.001 
3.400 97.132 0.001 100.403 0.001 103.385 0.001 106.129 0.001 108.674 0.001 
3.500 97.260 0.001 100.533 0.001 103.517 0.001 106.263 0.001 108.810 0.001 
3.600 97.389 0.001 100.664 0.001 103.650 0.001 106.398 0.001 108.947 0.001 
3.800 97.651 0.001 100.931 0.001 103.920 0.001 106.672 0.001 109.224 0.001 
4.000 97.917 0.001 101.201 0.001 104.195 0.001 106.950 0.001 109.505 0.001 
4.200 98.188 0.001 101.477 0.001 104.474 0.001 107.233 0.001 109.791 0.001 
4.400 98.463 0.001 101.756 0.001 104.758 0.001 107,520 0.002 110.082 0.002 
4.500 98.602 0.002 101.897 0.002 104.901 0.002 107.665 0.002 110.228 0.002 
4.600 98.742 0.002 102.039 0.002 105.045 0.002 107.811 0.002 110.376 0.002 
4.800 99.025 0.002 102.327 0.002 105.336 0.002 108.106 0.002 110.674 0.002 
!J..ooo 55.312 0.002 102.616 0.002 10!l.631 0.002 108.404 0.002 110.S7!l 0.002 
5.200 99.603 0.002 102.912 0.002 105.930 0.002 108.706 0.002 111.280 0.003 
5.400 99.896 0.602 103.210 0.003 106.231 0.003 109.011 0.003 111.589 0.003 
5.500 100.045 0.003 103.361 0.003 106.383 0.003 109.165 0.003 111.744 0.003 
5.600 100.193 0.003 103.512 0.003 106.5:16 0.003 109.319 0.003 111.900 0.003 
5.800 100.493 0.003 103.816 0.003 106.844 0.003 109.631 0.003 112.214 0.003 
6.000 100.796 0.003 104.123 0.003 107.155 0.003 109.944 0.003 112.531 0.003 
6.200 101.102 0.003 104.432 0.003 107.468 0.004 110.261 0.004 112.851 0.004 
6.400 101.409 0.004 104.744 0.004 107.783 0.004 110.580 0.004 113.173 0.004 
6.500 101.564 0.005 104.900 0.005 107.942 0.005 110.740 0.005 113.334 0.005 
6.600 101.719 0.005 105.058 0.005 108.101 0.005 110.900 0.005 113.496 0.006 
6.800 113.822 0.007 

SAT 6.698 101.872 0.006 
SAT 6.731 105.265 0.006 
SAT 6.762 108.359 0.007 
SAT 6.790 111.207 0.007 
SAT G.S1G 110.649 0.000 
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TABLE 18 A (CONT. ) BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C) 

P 96.000 KPA P 98.000 KPA P 101,325 KPA P = 102.000 KPA P = 104'.000 KPA 

MOLALITY B.P. S.E. B.P. S.E. B.P. S. E. B.P. S.E. B.P. S.E. 

0.000 98.494 0.000 99.068 0.000 100.000 0.000 100.IB6 0.000 100.732 0.000 
0.001 98.495 0.000 99.069 0.000 100.001 0.000 100.1B7 0.000 100.733 0.000 
0.002 98.496 0.000 99.070 0.000 100.002 0.000 100.168 0.000 100.7:'J4 0.000 
0.005 98.499 0.000 99.073 0.000 100.005 0.000 100.191 0.000 100.737 0.000 
0.010 98.504 0.000 99.078 0.000 100.010 0.000 100.196 0.000 100.742 0.000 
0.020 98.514 0.000 99.087 0.000 100. 020 0.000 100.206 0.000 100.751 0.000 
0.050 98.542 0.000 99.115 0.000 100.048 0.000 100.234 0.000 100.780 0.000 
0.100 98.588 0.000 99.162 0.000 100.095 0.000 100.281 0.000 100.827 0.000 
0.200 98.680 0.000 99.254 0.000 100.187 0.000 100.374 0.000 100.920 0.000 
0.300 98.772 0.000 99.347 0.000 100.281 0.000 100.467 0.000 101.014 0.000 
0.400 98.865 0.000 99.440 0.000 100.374 0.000 100.561 0.000 101.108 0.000 
0.500 98.959 0.000 99.534 0.000 100.469 0.000 100.656 0.000 101.203 0.000 
o~oo !''HL00;4 o 000 qq ~::lO o 000 100 0;':;5 o 000 10() 75? a 000 101 ::l00 a 000 
0.700 99.151 0.000 99.726 0.000 100.662 0.000 100.849 0.000 101.397 0.000 
O.BOO 99.248 0.000 99.824 0.000 100.760 0.000 100.948 0.000 101.496 0.000 
0.900 99.346 0.000 99.923 0.000 100.860 0.000 101.047 0.000 101.596 0.000 
1.000 99.446 0.000 100.023 0.000 100.960 0.000 101.148 0.000 101.697 0.000 
1.200 99.649 0.000 100.227 0.000 101.165 0.000 101.353 0.000 101.902 0.000 
1.400 99.857 0.000 100.435 0.000 101.3'75 0.000 101.563 0.000 102.113 0.000 
1.500 99.963 0.000 100.542 0.000 101.482 0.000 101.670 0.000 102.221 0.000 
1.600 100.070 0.000 100.649 0.000 101. 591 0.000 101.778 0.000 102.329 0.000 
1.800 100.289 0.000 100.869 0.000 101.811 0.000 101.999 0.000 102.551 0.000 
2.000 100.513 0.000 101.093 0.000 102.037 0.000 102.225 0.000 102.777 0.000 
2.2UU 1UU."/42 0.000 1U1. ::123 O. ~t)~ 102.2t;!l 0.000 102.4bt; 0.000 103.009 O.OOC) 
2.400 100.976 0.000 101.558 0.000 102.504 0.000 102.693 0.000 103.246 0.000 
2.500 101.095 0.000 101.677 0.000 102.624 0.000 102.813 0.000 103.367 0.000 
2.600 101.215 0.001 101.798 0.001 102.745 0.001 102.934 0.001 103.489 0.001 
2.800 101.460 0.001 102.043 0.001 102.991 0.001 103.181 0.001 103.736 0.001 
3.000 101.709 0.001 102.293 0.001 103.243 0.001 103.433 0.001 103.989 0.001 
3.200 101.964 0.001 102.548 0.001 103.500 0.001 103.689 0.001 104.246 0.001 
3.400 102.223 0.001 102.809 0.001 103.761 0.001 103.951 0.001 104.508 0.001 
3.500 102.354 0.001 102.940 0.001 103.893 0.001 104.084 0.001 104.641 0.001 
3.600 102.487 0.001 103.073 0.001 104.027 0.001 104.217 0.001 104.776 0.001 
3.BOO 10:2.76G 0.001 103.3~!2 0.001 10~.::lQB 0.001 10~.~BB 0.001 106.0~7 0.001 
4.000 103.029 0.001 103.617 0.001 104.573 0.001 104.764 0.001 105.323 0.001 
4.200 103.306 0.001 103.895 0.001 104.853 0.001 105.044 0.001 105.604 0.001 
4.400 103.588 0.001 104.178 0.001 105.136 0.001 105.328 0.001 105.889 0.002 
4.500 103.731 0.002 104.321 0.002 105.280 0.002 105.471 0.002 106.033 0.002 
4.600 103.874 0.002 104.464 0.002 105.424 0.002 105.616 0.002 106.178 0.002 
4.800 104.164 0.002 104.755 0.002 105.716 0.002 105.908 0.002 106.470 0.002 
5.000 104.457 0.002 105.049 0.002 106.011 0.002 106.204 0.002 106.767 0.002 
5.200 104.754 0.002 105.347 0.002 106.310 0.002 106.503 0.002 107.067 0.002 
5.400 105.054 0.003 105.648 0.003 106.613 0.003 106.805 0.003 107.370 0.003 
5.500 105.206 0.003 105.800 0.003 106.765 0.003 106.958 0.003 107.523 0.003 
5.600 105.358 0.003 105.952 0.003 106.918 0.003 107.111 0.003 107.676 0.003 
5.800 105.664 0.003 106.259 0.003 107.226 0.003 107.419 0.003 107.985 0.003 
6.000 105.973 0.003 106.569 0.003 107.537 0.003 107.731 0.003 108.297 0.003 
6.200 106.285 0.004 106.881 0.004 107.851 0.004 108.044 0.004 108.612 0.004 
6.400 106.599 0.004 107.196 0.004 108.167 0.004 108.360 0.004 108.928 0.004 
6.500 106.757 0.005 107.354 0.005 108.325 0.005 108.519 0.005 109.088 0.005 
6.600 106.915 0.005 107.513 0.005 108.484 0.005 108.679 0.005 109.247 0.005 

SAT 6.750 107.153 0.007 
SAT 6.756 107.761 0.007 
SAT 6.766 108.749 0.007 
SAT 6.767 100.840 0.007 
SAT 6.773 109.525 0.007 
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'< TABLE 18 B BOILING POINT OF SODIUM CHI.ORIDE SOLUTlON, 
!II 
0 
:r 
CD P 80.0CO KPA P 90.000 KPA P = 100.000 KPA P = .110.000 KPA P = 120.000 KPA 
? 
:l:J WEIGHT % B.P. S.E. B.P. S.E. B.P S.E. B.P. S. E. B.P. S.E. 

It 
C 0.000 93.510 C.OOO 96.712 0.000 99.632 0.000 102.318 0.0)00 104.810 0.000 
roo 0.100 93.526 C.OOO 96.729 0.000 99.648 0.000 102.335 0.000 104.827 0.000 
.Pi 0.200 93.542 C.OOO 96.745 0.000 99.665 0.000 102.352 O.JOO 104.844 0.000 
< 0.300 93.557 C.OOO 96.761 0.000 99.681 0.000 102.368 0.000 10-1.861 0.000 
~ 0.400 93.573 C.OOO 96.776 0.000 99.697 0.000 102.385 O.·JOO 10-1.878 0.000 .... 
~ 0.500 93.588 C.OOO 96.792 0.000 99.713 0.000 102.401 0.000 104.894 0.000 

Z 0.600 93.604 C.OOO 96.808 0.000 99.129 0.000 102.417 0.000 104.911 0.000 

? 0.700 93.619 C.OOO 96.824 0.000 99.745 0.000 102.434 0.000 104.927 0.000 

.!'3 0.800 93.635 C.OOO 96.840 0.000 99.761 0.000 102.450 0.000 104.9-14 0.000 
... 0.900 93.650 C.OOO 96.855 0.000 99.777 0.000 102.466 0.0)00 104.961 0.000 
to 1.000 93.666 C.OOO 96.871 0.000 99.793 0.000 102.483 0.0)00 104.977 0.000 ()O 
U! 1.200 93.697 C.OOO 96.903 0.000 99.826 0.000 102.516 O.·JOO 105.011 0.000 

1.400 93.728 C.OOO 96.935 0.000 99.858 0.000 102.549 0.0)00 105.044 0.000 !TI 
1.600 93.760 C.OOO 96.967 0.000 99.891 0.000 102.582 0.000 105.078 0.000 P 
1.800 93.792 C.OOO 97.000 0.000 99.924 0.000 102.616 O.·JOO 105.112 0.000 

~ 2.000 93.824 C.OOO 97.032 0.000 99.958 0.000 102650 0.0)00 105.147 0.000 
2.500 93.905 C.OOO 97.115 0.000 100.042 0.000 102.735 0.0)00 105.233 0.000 0 
3.000 93.988 C.OOO 97.200 0.000 100.128 0.000 102.823 0.0)00 105.322 0.000 r-
3.500 94.072 C.OOO 97.286 0.000 100.215 0.000 102.912 0.000 105.413 0.000 J> 
4.000 94.159 C.OOO 97.374 0.000 100305 0.000 103.003 O.DOO 105.505 0.000 :JJ 

4.500 9-1.247 C.OOO 97.464 0.000 100.397 0.000 103.096 0.0)00 105.599 0.000 " m 
5.000 94.337 C.OOO 97.556 0.000 100.490 0.000 103.191 O.·JOO 105.696 0.000 ):to 
6.000 94.523 C.OOO 97.746 0.000 100.683 0.000 103.387 0.000 105.895 0.000 Z 
7.000 94.718 C.OOO 97.945 0.000 100.886 0.000 103.593 O.DOO 106.104 0.000 C 
8.000 94.922 C.OOO 98. 153 0.000 101.098 0.000 103.808 0.000 106.322 0.000 C 
9.000 95. 136 C.OOO 98.371 0.000 101.319 0.000 104.033 0.0)00 106.550 0.000 

10.000 95.361 C.OOO 98.599 0.000 101.552 0.000 104.269 O.'JOO 106.790 0.000 :z: 
11.000 95.596 C.OOO 98.839 0.000 101.795 0.000 104.517 O.DOO 107.040 0.000 C) 
12.000 95.842 C.OOO 99.090 0.000 102.051 0.000 104.776 0.0)00 107.303 0.000 h; 
13.000 96.101 C.OOO 99.353 0.000 102.318 0.000 105.047 0.000 107.578 0.001 
14.000 96.372 C.OOI 99.629 0.001 102.599 0.001 105.332 0.0)01 107.867 0.001 :e 
15.000 96 .656 C.OOl 99.918 0.001 102.892 0.001 105.630 0.001 108.169 0.001 
16.000 96.954 C.OOI 100.221 0.001 103.200 0.001 105.942 0.001 108.485 0.001 
17.000 97.266 C.OOI 100.539 0.001 103.523 0.001 106.269 0.001 108.816 0.001 
18.000 97.593 C.OOI 100.872 0.001 103.861 0.001 106.611 0.001 109.162 0.001 
19.000 97.936 C.OOI 101.220 0.001 104.214 0.001 106.970 0.001 109.525 0.001 
20.000 98.295 C.OOI 101.585 0.001 10-1.584 0.001 107.344 0.001 109.904 0.001 
21.000 98.670 C'-002 101.966 0.002 104.970 0.002 107.735 0.002 110.300 0.002 
22.000 99 .063 C.002 102.364 0.002 105.374 0.002 108.144 0.002 110.713 0.002 
23.000 99.473 C.002 102.781 0.002 105.796 0.002 108.571 0.002 11 1. 14-1 0.002 
24.000 99.901 C.002 103.215 0.003 106.236 0.003 109.016 0.003 111.594 0.003 
25.000 100.348 C.003 103.669 0.003 106.695 0.003 109.480 0.003 112.063 0.003 
26.000 100.814 C.003 104.141 0.003 107.173 0.003 109.963 0.003 112.550 0.003 
27.000 101.299 C.004 104.632 0.004 107.670 0.004 110.466 0.004 113.058 0.004 
28.000 101.804 C.006 105.143 0.006 108.187 0.006 110.988 0.006 113.585 0.006 

SAT 28.133 101.872 C.006 
SAT 28.233 105.265 0.006 
SAT 28.324 108.359 0.007 
SAT 28.409 111.207 0.007 
SAT 28.488 113.849 0.008 



TABLE '8 B (CONT.) BOILING POINT OF SODIUM CHLORIDE SOLUTION, (DEG C) 

P 96.000 I<PA P 98.000 I<PA P 101. 325 I<PA P " 102.000 KPA P " 104.000 KPA 

WEIGHT % B.P. S.E. B.P. S.E. B.P. S.E. B,P. S. E. B.P. S.E. 

0.000 98.494 0.000 99.068 0.000 100.000 0.000 100.186 0.000 100.732 0.000 
0.100 98.511 0.000 99.084 0.000 100.017 0.000 100.203 0.000 100.749 0.000 
0.200 98.527 0.000 99.101 0.000 100.033 0.000 100,219 0.000 100.765 0.000 -I 
0.300 98.543 0.000 99.117 0.000 100.049 0.000 100,236 0.000 100.781 0.000 :c 
0.400 98.559 0.000 99.133 0.000 100.065 0.000 100.252 0.000 100.798 0.000 m 
0.500 98.575 0.000 99.149 0.000 100.082 0.000 100.268 0.000 100.814 0.000 :::u 
0.600 98.591 0.000 99.165 0.000 100.098 0.000 100,284 0.000 100.830 0.000 ~ 
0.700 98.607 0.000 99. 181 0.000 100.114 0.000 100.300 0.000 100.846 0.000 0 
0.800 98.623 0.000 99.197 0.000 100.130 0.000 100.316 0.000 100.862 0.000 0 

-< 0.900 98.639 0.000 99.213 0.000 100.146 0.000 100.332 0.000 100.879 0.000 Z 
1.000 98.655 0.000 99.229 0.000 100.162 0.000 100.349 0.000 100.895 0.000 » 
1.200 98.687 0.000 99.261 0.000 100.195 0.000 100.381 0.000 100.927 0.000 !!: 
1.400 98.720 0.000 99.294 0.000 100.227 0.000 100.414 0.000 100.960 0.000 0 
1.600 98.752 0.000 99.326 0.000 100.260 0.000 100.447 0.000 100.993 0.000 ." 
1.800 98.785 0.000 99.359 0.000 100.293 0.000 100.480 0.000 101.026 0.000 c: 
2.000 58.818 0.000 99.393 0.000 100.327 0.000 100.513 0.000 101.060 0.000 Z 
2.500 98.902 0.000 99.477 0.000 100.4 j 1 0.000 100,598 0.000 101.145 0.000 0 
3.000 98.987 0.000 99.562 0.000 100.497 0.000 100.684 0.000 101.231 0.000 -I 
3.500 99.074 0.000 99.650 0.000 100.585 0.000 100.772 0.000 101.320 0.000 0 
4.000 99.163 0.000 99.739 0.000 100.675 0.000 100.862 0.000 101.410 0.000 Z en 
4.500 99.254 0.000 99.830 0.000 100.767 0.000 100.954 0.000 101.502 0.000 

." 
5.000 99.347 0.000 99.923 0.000 100.860 0.000 101.048 0.000 101.596 0.000 0 
6.000 99.539 0.000 100.116 0.000 101.054 0.000 101.242 0.000 101.791 0.000 :::u 
7.000 99.740 0.000 100.318 0.000 101.257 0.000 101.445 0.000 101.994 0.000 » 
8.000 99.950 0.000 100.529 0.000 101.469 0.000 101.657 0.000 102.208 0.000 0 
9.000 lCO.171 0.000 100.750 0.000 101.692 0.000 101.880 0.000 102.431 0.000 c: 

10.000 lCO.402 0.000 100.982 0.000 101.924 0.000 102.113 0.000 102.665 0.000 m 
11.000 lGO.643 0.000 101.224 0.000 102. 169 0.000 102.357 0.000 102.910 0.000 0 
12.000 lCO.897 0.000 101.479 0.000 102.424 0.000 102.613 0.000 103.167 0.000 c: en 
13.000 1C1.163 0.000 101.745 0.000 102.692 0.000 102.882 0.000 103.436 0.000 en 
14.000 lCl.442 0.001 102.025 0.001 102.973 0.001 103.163 0.001 103.718 0.001 0 

!- 15.000 lCI .734 0.001 102.318 0.001 103.268 0.001 103.458 0.001 104.013 0.001 C 

" 
16.000 lC2. 040 0.001 102.625 0.001 103.576 0.001 103.766 O.DOl 104.323 0.001 <= 

::T 17 .000 lC2.360 0.001 102.947 0.001 103.899 0.001 104.090 0.001 104.648 0.001 ~ '< 
!II 18.000 lC2.696 0.001 103.283 0.001 104.2~8 0.001 104.428 0.')01 104.987 0.001 0 
0 19.000 lC3. 048 0.001 103.636 0.001 104.592 0.001 104.783 0.001 105.342 0.001 :c -:r 20.000 lC3.415 0.001 104.005 0.001 104.962 0.001 105.154 0.001 105.714 0.001 r-
~ 21.000 lC3.800 0.002 .104.390 0.002 105.350 0.002 105.541 0.D02 106.103 0.002 0 
::u 22.000 lC4.202 0.002 104.793 0.002 105.754 0.002 105.946 0.D02 106.509 0.002 :::u 
(D 23.000 lC4.622 0.002 105.214 0.002 106.177 0.002 106.369 0.002 106.933 0.002 6 
:"" 
0 24.000 lCS .060 0.003 105.653 0.003 106.6i8 0.003 106.810 0.003 107.375 0.003 m 
III 25.000 lC5.516 0.003 106.111 0.003 107.077 0.003 107.270 0.003 107.836 0.003 
~ 26.000 lC5.992 C.003 106.587 0.003 107.556 0.003 107.749 0.D03 108.316 0.003 
< 27.000 lC6.487 0.004 107.083 0.004 108.054 0.004 108.247 0.004 108.815 0.004 
~ 28.000 lC7.001 C'.006 107.599 0.006 108.571 0.006 108.765 0.006 109.334 0.006 
.... SAT 28.288 lC7.153 0.007 .to 
~ SAT 28.306 107.761 0.007 
Z SAT 28.336 108.749 0.007 P 
,!» SAT 28.342 108.946 0.007 

U) 
SAT 28.359 109.525 0.007 en 

w N 
(ft (0) 
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TABLE 19 A PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION N .,.. 

::r 
'< 
!I' 
0 0.000 DEG C 5.000 DEG C 10.000 OEG G 15.000 OEG C 20.000 OEG G 
::r 
(1) 

? MOLALITY COEFF . S.E. COEFF. S. E. COEFF . S. E. GOEFF. S.E. GOFF. S.E. 

::D 

~ 0.000 1.00000 0.00000 1.00000 O.OOCOO 1.00000 0.00000 1.00000 0.00000 1.00000 O.COOOO 

0 1).001 0.98882 0.00000 0.98874 0.00000 0.98866 0.00000 0.98858 0.00000 0.98.349 0.00000 
Il> 0.002 0.98458 0.00000 0.981\1\9 0.00000 0.98438 0.00000 0.98427 0.00000 0.98·115 0.00000 
¥ 0.005 0.97680 0.00000 0.97668 0.00000 0.97654 0.00000 0.97639 0.00000 0.97622 0.00000 
< 0.010 0.96894 0.00001 0.96881 0.00001 0.96865 0.00001 0.96847 0.00001 0.96326 0.00001 
~ 0.020 0.95925 0.00001 0.95916 0.00001 0.95901 0.00001 0.95881 0.00001 0.95358 0.00001 
.... 0.050 0.94408 0.00003 0.94418 0.00003 0.94415 0.00003 0.91\403 0.00003 0.94:384 0.00003 
~ 
Z 0.100 0.93184 0.00004 0.93232 0.00004 0.93259 0.00004 0.93269 0.00004 0.93265 0.00004 

!l 0.200 0.92056 0.00005 0.92183 0.00005 0.92274 0.00005 0.92334 0.00005 0.92371 0.00005 

!" 0.300 0.91527 0.00005 0.91730 0.00005 0.91882 0.00005 0.91994 0.00005 o 92072 0.OJ005 

iO 
0.400 091254 0.00005 0.91528 0.00005 0.91740 0.00005 0.91901 0.00005 0.92021 0.00005 

0) 0.500 0.91128 0.00005 0.91469 0.00005 0.91737 0.00005 0.91945 0.00005 0.92105 o.moos 
tn 0.600 0.91101 0.00006 0.91504 0.00006 0.91825 0.00006 0.92079 0.00006 0.92276 0.00006 

0.700 o 91148 0.00006 0.9161:) 0.00006 0.91981 0.00006 0.92276 0.00006 0.92510 0.00006 rn 
0.800 0.91254 0.00007 0.91771 0.00007 0.92189 0.00007 0.92524 0.00007 0.92792 0.00007 ~ 
0.900 091410 0.00007 0.91978 0.00007 0.92440 0.00007 0.92813 0.00007 0.93112 0.00007 

~ 1.000 091610 0.00008 0.92225 0.00008 0.92728 0.00008 0.93137 0.00008 0.93466 0.00008 
1.200 092120 0.00009 0.92823 0.00009 0.93400 0.00009 0.93873 0.00009 0.94257 0.00009 0 
1.l.00 o 92761 0.00010 0.93539 0.00010 0.94180 0.00010 0.94708 0.00010 0.95140 0.00010 r-
1.500 o 93123 0.00010 0.93934 0.00010 0.94605 0.00010 0.95158 0.00010 0.95612 O.OD01O l> 
1.600 o 93512 0.00011 0.94354 0.00011 0.95052 0.00011 0.95628 0.00011 096101 O.ODOll ::0 
1.800 o 94363 0.00012 0.95253 0.00012 0.96004 0.00013 0.96622 0.00013 0.97130 0.OD013 ;::III: 

m 
2.000 o 95301 0.00014 0.96244 0.00014 0.97029 0.00014 0.97680 0.00014 0.98218 0.0)014 

l> 
2.200 o 96320 0.00015 0.97299 0.00016 0.98117 0.00016 0.98797 0.00016 0.99358 0.00016 Z 
2.LOO o 97410 0.00017 0.9841':) 0.00017 0.99263 0.00017 0.99965 0.00017 1.00546 O.OJ017 C 
2.500 o 97979 0.00017 0.99002 0.00018 0.99856 0.00018 1.00568 0.00018 1.01156 0.OJOI8 

~ 2.600 a 98565 0.00018 0.99599 0.00018 1.00462 0.00018 1.01181 0.00018 1.01776 0.0)018 
2.800 o 99780 0.00019 1.00830 0.00019 1.01709 0.00019 1.02441 0.00019 1.03045 0.ODOI9 :z 
3.000 1 01050 0.00020 1.02111 0.00020 1.02999 0.00020 1.03739 0.00020 1.04350 0.OD020 C) 
3.200 1 02369 0.00020 1.03437 0.00021 1.04330 0.00021 105073 0.00021 1.05686 0.00021 r-
3 .~OO 1 03735 0.00022 1.04803 0.00022 1.05697 0.00022 1.06440 0.00022 1.07052 0.00022 rn 
3.500 1 04434 0.00022 1.05501 0.00022 1.06394 0.00022 1.07135 0.00022 j .07745 0.OD023 :e 
3.600 1 05143 0.00023 1.062m 0.00023 1.07099 0.00023 1.07838 0.00023 1.08444 0.OJ023 
3.800 1 06591 0.00025 1.07649 0.00025 1.08532 0.00025 1.09263 0.00025 1.09861 0.00025 
4.000 1 08075 0.00027 1.09121 0.00027 1.09994 0.00027 1.10714 0.00027 1. 11301 0.00028 
4.200 1 09593 0.00030 1.10625 0.00030 1.11483 0.00030 1.12190 0.00030 1.12763 0.00030 
4.<100 1 . 11144 0.00033 1.12157 0.00033 1.12998 0.00033 1.13688 0.00033 1.14244 0.00033 
4.500 1.11931 0.00034 1.12934 0.00034 1.13765 0.00034 1. 14445 0.00034 1.14991 0.00034 
4.600 1.12726 0.00036 1.13717 0.00036 1.14538 0.00036 1.15208 0.00036 1.151 1\3 0.00035 
4.800 1 14337 0.00038 1.15304 0.00038 1.16101 0.00038 1.16748 0.00038 1.17260 0.00038 
5.000 1 15977 0.00039 1 . 16915 0.00039 1.17686 0.00039 1.18307 0.00039 1. 18794 0.00039 
5.200 1 17645 0.00040 1.18553 0.00040 1.19294 0.00039 1.19885 0.00039 1.20343 0.00039 
5.LOO 1 19340 0.00040 1.20215 0.00039 1.20923 0.00039 1.21482 0.00039 1.21907 0.00039 
5.500 1 20198 0.00040 1.21055 0.00039 1.21745 0.00039 1.22287 0.00039 -1.22695 0.00039 
5.600 1 21063 0.00040 1. 21901 0.00039 1.22573 0.00039 1.23097 0.00039 1.23487 0.00039 
S.IlOO 1.22815 0.00043 1.23612 0.00042 1.24245 0.00041 1.24730 0.00041 1.25081 0.00041 
6.000 1.24594 0.00050 1.25348 0.00049 1.25938 0.00048 1.26380 0.00048 1.26689 0.00048 

SAT 6.096 1.25459 0.00056 
SAT 6.099 1.26219 0.00035 
SAT 6.106 1.26846 0.00055 
SAT 6.117 1.27352 0.00056 
SAT 6.131 1.27746 0.00057 



TABLE 19 A (CONT.) PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLU1ION 

25.000 DEG C 30.000 DEG C 40.000 CEG C 50.000 DEG C 60.000 DEG C 

MOLALITY COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF . S.E. COEFF. S.E. 

0.000 1.00000 O.OOOOC 1.00000 O.OCOOO 1.00000 C.OOOOO 1.00000 0.00000 1.00000 0.00000 
0.001 0.98840 O.OOOOC 0.98830 o.oeooo 0.98809 0.00000 0.98787 0.00000 0.98763 0.00000 
0.002 0.98402 O.OOOOC 0.98389 o.oeooo 0.98361 0.00000 0.98331 0.00000 0.98298 0.00000 
0.005 0.97604 O.OOOOC 0.97585 o.oeooo 0.97544 0.00000 0.97498 0.00000 0.97449 0.00000 
0.010 0.96804 0.00001 0.96779 O.oeooi 0.96726 0.00001 0.96667 0.00001 0.96601 0.00001 -t 
0.020 0.95832 0.00001 0.95802 0.00001 0.95736 0.0000 I 0.95660 0.00001 0.95576 0.00001 :::t: 

0.050 0.94357 0.00003 0.94325 0.00003 0.94247 0.00003 0.9415~ 0.00003 0.94041 0.00003 m 
:D 

0.100 0.93250 0.00004 0.93225 0.oe004 0.93151 0.00004 0.93049 0.00004 0.92925 0.00004 3: 
0.200 0.92387 0.00005 0.92387 0.oe005 0.92344 0.00005 0.9225, 0.00005 0.92131 0.00005 0 
0.300 0.92123 0.00005 0.92151 0.Oeo05 0.92149 C.00005 0.92086 0.00005 0.91972 0.00005 C 
0.400 0.92106 0.00005 0.92162 0.oe005 0.92203 0.00005 0.92168 0.00005 0.92069 0.00005 -< 
0.500 0.92224 0.00005 0.92308 0.00005 0.92391 0.00005 0.92383 0.00005 0.92301 0.00005 Z 

0.600 0.92427 0.00006 0.92538 0.00006 0.92662 0.00006 0.92682 0.00006 0.92617 0.00006 l> 

0.700 0.92691 0.00006 0.92828 0.00006 0.92992 0.00006 0.93038 0.00006 0.92989 0.00006 3: 

0.800 0.93002 0.00007 0.93163 0.OC007 0.93365 0.00007 0.93436 0.00007 0.93403 0.00007 0 
0.900 0.93350 0.00007 0.93534 0.OC007 0.93771 0.00007 0.93867 0.00007 0.93850 0.00007 ." 

1 .000 0.93729 0.00008 0.93935 0.Oeo08 0.94206 0.00008 0.94325 0.00008 0.94322 0.00008 c: 
Z 

1.200 0.94567 0.00009 0.94812 0.00009 0.95144 0.00009 O. 9530~ 0.00009 0.95326 0.00008 0 
1.400 0.95491 O.OOOIC 0.95771 0.00010 0.96156 0.00010 0.96351 0.00010 0.96393 0.00010 -I 
1.500 0.95980 O.OOOIC 0.96276 0.00010 0.96684 0.00010 0.96895 0.00010 0.9691\6 0.00010 5 
1.600 0.96487 0.00011 0.96796 0.00011 0.97226 0.00011 0.9745' 0.00011 0.97509 0.00011 Z 
1.800 0.97545 0.00013 0.97879 0.00013 0.9831\7 0.00013 0.98594 0.00013 0.98664 0.00013 en 
2.000 0.98657 0.00014 0.99012 0.OCOI4 0.99510 0.00014 0.99775 0.00014 0.99852 0.00014 ." 

2.200 0.99818 0.00016 1.00189 0.OC016 1.00710 0.00016 1.00987 0.00016 1.01066 0.00016 0 
2.400 1.01021 0.00017 1.01405 0.00017 1.01942 0.00017 1.02226 0.00017 1.02302 0.00017 :D 

2.500 1.01638 0.00018 1.02027 0.00018 1.02570 0.00018 1.02854 0.00018 1.02927 0.00018 ~ 

2.600 1.02263 0.00018 1.02656 0.OCOI8 1.03203 0.00018 1.03488 0.00018 1.03557 0.00018 0 
2.800 1.03540 0.00019 1.03938 0.00019 1.04489 0.00019 1.04770 0.00019 1.04828 0.00019 c: 

m 
3.000 1.04848 0.0002C 1.05248 0.00020 1.05798 0.00020 1.06069 0.00020 1.06111 0.00020 0 
3.200 1.06185 0.00021 1.06584 0.OC021 1.07126 0.00021 1.07383 0.00021 1.07405 0.00021 c: 
3.400 1.0751\8 0.00022 1.07943 0.00022 1.08472 0.00022 1. 08710 0.00022 1.08708 0.00022 en 
3.500 1.08238 0.00023 1.08630 0.OC023 1.09150 0.00022 1 .09377 0.00022 1.09361 0.00022 en 
:1.600 1.08934 0.00023 1.09;l22 0.00023 1.09833 0.00023 1.10047 0.00023 1.10016 0.00023 0 

~ 3.800 1.10343 0.00025 1.10720 0.00025 1.11207 0.00025 1.11393 0.00025 1.11329 0.00025 C 

"D 4.000 1 . 1 1771 0.00027 1.12135 0.00027 1.12593 0.00027 1.12746 0.00027 1.12644 0.00027 2 
::T 
'< 4.200 1.13217 0.0003C 1.13566 0.00030 1.13990 0.00030 1.14104 0.00030 1.13961 0.00030 3: 
!" 4.400 1 . 14681 0.00033 1.15011 0.00033 1.15396 0.00033 1.1546, 0.00033 1.15277 0.00033 0 
C') 
::T 4.500 1 . 15418 0.00034 1.15739 0.00034 1.16101 0.00034 1.16149 0.00034 1.15934 0.00034 :::t: 
(D 4.600 1 . 16160 0.00035 1.16469 0.00035 1.16809 0.00035 1.16832 0.00035 1.16591 0.00035 r 
? 4.800 1.17653 0.00037 1.17939 0.00037 1.18228 0.00037 1.18198 .0.00037 1.17901 0.00038 0 
::0 5.000 1.19160 0.00039 1.19419 0.00039 1.19653 0.00039 1.19565 0.00039 1.19208 0.00039 

:D 

~ 5.200 1.20680 0.00039 1.20909 0.00039 1.21082 0.00039 1.20930 0.00040 1.20508 0.00040 6 
0 5.400 1.22212 0.00039 1.22408 0.00039 1.22513 0.00039 1.22293 0.00040 1.21800 0.00040 

m 
I» 
jU 5.500 1.22983 0.00039 1.23161 0.00039 1.23230 0.00039 1.22973 0.00039 1.22444 0.00040 

~ 
5.600 1.23756 0.00039 1.23916 0.00039 1.23947 0.00039 1.23652 0.00039 1.23085 0.00040 
5.800 1 .2531 t 0.00041 1.25431 0.00041 1.25383 0.00041 1.25006 0.00041 1.24359 0.00041 

;. 6.000 1.26876 0.00048 1.26954 0.00048 1.26819 0.00047 1.26355 0.00046 1.25622 0.00045 
6.200 1.28254 0.00060 1.2769 7 0.00058 1.26873 0.00055 

Z SAT 6.148 1.28038 0.00058 
P SAT 6.168 1.28235 0.00059 
.!'> SAT 6.216 1.28368 0.00062 

iO SAT 6.274 1. 28193 0.00064 <TI 

CIO SAT 6.341 1.27747 0.00067 N 

en <TI 



~ TABLE 19 A (CONT.) PRACTICAL OSMOTIC COEFFICIENT OF SODIUM CHLORIDE SOLUTION 
en 

." 
N 
Q) 

::r 
'< 
!II 70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C 
0 ::r 

~ 
MOLALITY COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF. S. E'. COEFF. S.E. 

:7J 0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 

l!- 0.001 0.98737 0.00000 0.98709 0.00000 0.98678 0.00000 0.98646 0.00000 o 98611 0.00000 

0 0.002 0.98262 0.00000 0.98223 0.00000 0.98181 0.00000 0.98136 0.00000 098088 0.00000 

; 0.005 0.97395 0.00000 0.97337 0.00000 0.97274 0.00000 0.97206 0.00000 0.97133 0.00000 
0.010 0.96530 0.00001 0.96452 0.00001 0.96368 0.00001 0.96277 0.00001 096179 0.00001 

< 0.020 0.95483 0.00001 0.95381 0.00001 0.95271 0.00001 0.95152 0.00001 095023 0.00001 
~ 0.050 0.93917 0.00003 0.93778 0.00003 0.93627 0.000:>3 0.93462 0.00003 093285 0.00003 
.... 0.100 0.92778 0.00004 0.92612 0.00004 0.92427 0.000:>4 0.92225 0.00004 0.92007 0.00004 
~ 0.200 0.91973 0.00005 0.91784 0.00005 0.91568 0.000:>5 0.91328 0.00005 091066 0.00005 
% 0.300 0.91814 0.00005 0.91617 0.00005 0.91386 0.00005 0.91124 0.00005 0.90835 0.00005 
0 

!" 
0.400 0.91916 0.00005 0.91716 0.00005 0.91475 0.000:>5 0.91198 0.00005 0.90888 0.00005 
0.500 0.92155 0.00005 0.91955 0.00005 0.91707 0.000:>5 0.91417 0.00005 0.91090 0.00005 .... O.GOO 0.92479 0.00006 0.92280 0.00006 0.92027 0.000:>6 0.91726 0.00006 091383 0.00006 

CD 
0) 0.700 0.92860 0.00006 0.92662 0.00006 0.92404 0.000:>6 0.92094 0.00006 o 91736 0.00006 
(J1 

0.800 0.93283 0.00007 0.93086 0.00007 o 92824 0.000:>7 0.92504 0.00007 092133 0.00007 rn 0.900 0.93736 0.00007 0.93541 0.00007 0.93275 0.000:)7 0.92945 0.00007 092561 0.00007 
1.000 0.94215 0.00008 0.94021 0.00008 0.93750 0.000:>8 0.93412 0.00008 0.93014 0.00008 r> 
1.200 0.95232 0.00009 0.95038 0.00009 0.94758 0.000:>9 0.94401 0.00009 o 93976 0.00009 

~ 1.400 0.96307 0.00010 0.96112 0.00010 0.95821 0.00010 0.95445 0.00010 0.94993 0.00010 
1.500 0.96863 0.00010 0.96666 0.00011 0.96368 0.00011 0.95982 0.00011 0.95517 0.00011 0 
1.600 0.97428 0.00011 0.97229 0.00011 0.96924 0.00011 0.96528 0.00011 0.96049 0.00011 r-
1.800 0.98585 0.00013 0.98378 0.00013 0.98058 0.00013 0.97639 0.00013 097131 0.00013 l> 
2,000 0.99770 0.00014 0.99552 0.00014 0.99215 0.00014 0.98772 0.00014 098233 0.00014 :0 
2.200 1.00978 0:00016 1.00747 0.00016 1.00389 0.000t6 0.99920 0.00016 0.99349 0.00016 " 2.400 1.02204 0.00017 1.01956 0.00017 1.01576 0.00017 1.01077 0.00017 1 00473 0.00017 m 
2 500 1.02823 0.00018 1.02565 0.00018 1.02172 0.00018 1.01659 0.00018 1 01037 0.00018 l> 
2.600 1.03445 0.00019 1.03177 0.00019 1.02771 0.00019 1.0221\2 0.00019 1 01601 0.00019 Z 

2.800 1.04698 0.00019 1.04406 0.00020 1.03971 0.00020 1.03409 0.00020 1.02730 0.00020 0 

3 000 1.05960 0.00020 1.05641 0.00020 1. 05175 0.00020 1.04576 0.00021 1.03857 0.00021 P 
3.200 1.07229 0.00021 1.06879 0.00021 1.06378 0.00021 1.05740 0.00021 1.04980 0.00021 Z 
3.400 1.08501 0.00022 1.08118 0.00022 1.07579 0.00022 1.06900 0.00022 1 06096 0.00022 
3.500 1.09139 0.00022 1.08737 0.00022 1.08178 0.00023 1.07478 0.00023 1 06650 0.00023 Q 
3.600 1.09776 0.00023 1.09356 0.00023 1. 08776 0.00023 1.08054 0.00023 1 07203 0.00023 r-

m 
3.800 1.11052 0.00025 1.10591 0.00025 1.09967 0.00025 1.09198 0.00025 1.08299 0.00025 ~ 
4.000 1.12326 0.00027 1.11820 0.00027 1.11150 0.00027 1.10333 0.00027 1 09383 0.00027 
4.200 1.13597 0.00030 1.13044 0.00030 1.12324 0.00030 1.11456 0.00029 1 10454 0.00029 
4,400 1.14864 0.00033 1.14260 0.00033 1.13487 0.00033 1.12566 0.00032 1.11510 0.00032 
4.500 1.15495 0.00034 1.14864 0.00034 1.14064 0.0003'1 1.13115 0.00034 1.12032 0.00034 
4.600 1.16125 0.00035 1.15466 0.00036 1.14638 0.00036 1.13661 0.00036 1.12550 0.00035 
4.800 1.17378 0.00038 1.16661 0.00039 1.15775 0.00039 1. 14741 0.00039 1 13573 0.00039 
5.000 1.18623 0.00040 1.17844 0.00041 1.16898 0.00041 1.15803 0.00042 1 14578 0.00042 
5.200 1.19858 0.00041 1.19014 0.00042 1.18004 0.00043 1.16848 0.00044 1 15563 0.00044 
5.400 1. 2 f081 0.00042 1.20169 0.00043 1.19092 0.00045 1.17874 0.00046 1.16529 0.00046 
5.500 1.21688 0.00042 1.20740 0.00043 1.19630 0.00045 1.18379 0.00046 1.17005 0.00047 
5.600 1. 22291 0.00042 1.21307 0.00043 1.20162 0.00045 1.18879 0.00046 1.17475 0.00047 
5,800 1.23487 0.00042 1.22428 0.00044 1.21213 0.00046 1.19864 0.00047 1.18399 0.00049 
6.000 1.24667 0.00045 1.23530 0.00046 1.22241 0.00047 1.20826 0.00049 1.19300 0.00050 
6.200 1.25830 0.00053 1.24611 0.00052 1.23248 0.00052 1.21765 0.00053 1 20180 0.00054 
6.400 1.26975 0.00068 1.25671 0.00065 1.24231 0.00053 1.22680 0.00062 1 21035 0.00062 
6.500 1.24713 0.00071 1.23128 0.00069 1 21454 0.00069 
6,600 1.23570 0.00078 1.21867 0.00077 

SAT 6.416 1.27068 0.00070 
SAT 6.498 1.26184 0.00074 
SAT 6.587 1.25126 0.00079 
SAT 6.680 1.23919 0.00086 
SAT 6.778 1.22586 0.00095 



TARLE 19 B PRACTICAL OSMOTIC COEFFICIENT OF SOOIUM CHLORIDE SOLUTION 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % COEFF. S.E. COEFF . S.E. COEFF. S.E. COEFF. S. E. COEFF. S.E. 
---_._-.'-- --- - ----'-' ---.. -.---~-. 

0.000 1.00000 0.00000 1.00000 0.00000 1.00000 C). 00000 1.00000 0.00000 1.00000 0.00000 
D.l00 0.96157 0.00001 0.96147 0.00001 0.96131 0.00001 0.96111 0.00001 0.96089 0.00001 -I 
D.200 0.95058 0.00002 0.95057 0.00002 0.95047 0.00002 0.95030 0.00002 0.95007 0.00002 ::t: 
0.300 0.94356 0.00003 0.94367 0.00003 0.94366 0.00003 0.94354 0.00003 0.94335 0.00003 m 
0.400 0.93845 0.00003 0.93869 0.00003 0.93878 0.00003 0.93873 0.00003 0.93858 0.00003 :JJ 
0.500 0.93448 0.00004 0.93486 0.00004 0.93504 0.00004 0.93508 0.00004 0.93499 0.00004 s:: 
0.600 0.93128 0.00004 0.93179 0.00004 0.93208 0.00004 0.93219 0.00004 0.93217 0.00004 0 

0 
'J.700 0.92861 0.00004 0.92926 0.00004 0.92966 0.00004 0.92986 0.00C04 0.92990 0.00004 -< 
0.800 0.92636 0.0000'1 0.92715 0.0000'1 0.92766 0.00004 0.92795 0.00004 0.92806 0.00004 :z 
0.900 0.92443 0.00005 0.92536 0.00004 0.92598 0.00004 0.92635 0.00004 0.92653 0.00004 > 
1.000 0.92276 0.00005 0.92382 0.00005 0.92455 0.00004 0.92502 0.00C04 0.92527 0.00004 ~ 
1.200 0.92000 0.00005 0.92134 0.00005 0.92229 0.00005 0.92294 0.00C05 0.92333 0.00005 0 
1.400 0.91785 0.00005 0.91945 0.00005 0.92063 0.00005 0.92145 0.00005 0.92200 0.00005 "Tl 
1.600 0.91614 0.00005 0.91801 0.00005 0.91940 0.00005 0.92041 0.00C05 0.92110 0.00005 c: 
1.800 0.91478 0.00005 0.91691 0.00005 0.91852 0.00005 0.91970 0.00C05 0.92054 0.00005 Z 
LOOO 0.91370 0.00005 0.91608 0.00005 0.91790 0.00005 0.91926 0.00C05 0.92025 0.00005 (") 

2.500 0.91191 0.00005 0.91492 0.00005 0.91725 0.00005 0.91905 0.00C05 0.920-11 0.00005 -I 

3.000 0.91112 0.00006 0.91471 0.00005 0.91755 0.00005 0.91976 0.00C05 0.92147 0.00005 (5 
3.500 0.91106 0.00006 0.91521 0.00006 0.91852 0.00006 0.92115 0.00e06 0.92320 0.00006 Z 

U) 
4.000 0.91159 0.00006 0.91628 0.00006 0.92005 0.00006 0.92306 0.00C06 0.92544 0.00006 ." 
4.500 0.91263 0.00007 0.91783 0.00007 0.92203 0.00007 0.92541 0.00007 0.92811 0.00007 0 
5.000 0.91411 0.00007 0.91980 0.00007 0.92441 0.00007 0.92815 0.00C07 0.93114 0.00007 :lJ 
G.OOO 0.91828 0.00008 0·92485 0.00008 0.93023 0.00008 0.93462 0.00008 0.93818 0.00008 l> 
7.000 0.92387 0.00009 0.93124 0.00009 0.93731 C).00009 0.94229 0.00009 0.94635 0.00009 0 
8.000 0.93078 0.00010 0.93885 0.00010 0.94553 a.00010 0.95103 0.00010 0.95554 0.00010 c: 
9.000 0.93893 0.00012 0.94761 0.00012 0.95'182 0.00012 0.96078 0.00012 0.96568 0.0001:2 rn 

10.000 0.94827 0.00013 0.95748 0.00013 0.96514 0.00013 0.971-19 0.00013 0.97673 0.00013 0 
11.000 0.95877 0.00015 0·96841 0.00015 0.97646 0.00015 0.98314 0.00015 0.98866 0.00015 c= 

U) 
12.000 0.97038 0.00016 0.98039 0.00017 0.98875 0.00017 0.99570 0.00017 1. 00145 0.00017 U) 
13.000 0:98310 0.00018 0.99339 0.00018 1.00199 0.00018 1.00915 0.00018 1.01507 0.00018 0 

f- 14 .000 0.99690 0.00019 f .00739 0.00019 1.01617 0.00019 1.02348 0.00019 1.02952 0.00019 C 
"tI 15.000 1.01176 0.00020 1 . 02239 0.00020 1.03128 0.00020 1 .03868 0.00020 1.04479 0.00020 c: 
::T 16.000 1.02769 0.00021 1.03837 0.00021 1.04731 0.00021 1.05475 0.00021 1.06087 0.00021 s: '< 

'" 
17 .000 1 .04466 0.00022 1.05534 0.00022 1.06426 0.00022 1.07168 0.00022 t .01777 0.00023 0 

0 18.000 1.06269 0.00024 1.07329 0.00024 1.08214 0.00025 1.08947 0.00025 1.09548 0.00025 ::t: 
:T 19.000 1.08171 0.00028 1.09223 0.00028 1.10094 0.00028 1.10814 0.00028 1.11400 0.00028 r (l) 

~ 20.000 1.10192 0.00031 1.11217 0.00031 1.12069 0.00031 1.12769 0.00C31 1. 13336 0.00031 0 
:JJ 21.000 1.12315 0.00035 1.13313 0.00035 1. 14139 a.00035 1 . 14814 0.00035 1. 15355 0.00035 :lJ 

~ 22.000 1.14550 0.00038 1.15513 0.00038 1.16307 0.00038 1.16950 0.00C38 1.17459 0.00038 a 
0 23.000 1.16899 0.00040 1.17822 0.00040 1. 18576 0.00039 1.19181 0.00039 1.19652 0.00039 m 
AI 24.000 1.19369 0.000'10 1.20243 0.00039 1. 20951 a.00039 1.21509 0.00039 1.21934 0.00039 
§f 25.000 1.21967 0.00041 1.22784 0.00040 1.23'136 0.00040 1.23940 0.00040 1.24310 0.00040 
< 26.000 1.24701 0.00051 1.25452 0.00049 1.26039 0.00049 1.26479 0.00049 1.26785 0.00049 
~ SAT 26.268 1.25459 0.00056 ... SAT 26.278 1. 26219 0.00055 
J>. . SAT 26.300 1.26846 0.00055 
Z SAT 26.334 1 .27352 0.00056 P 
.!" SAT 26.378 1 . 27746 0.00057 

cD (J1 

()) 
f\) 

(II ...... 
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'< TABLE 19 B (CONT.) PRACTICAL OSMOTIC COEFFlCIENT OF SODIUM CHLORIDE SOLUTION 
!R 
0 
ii 25.000 DEG C 30.000 OEG C 40.000 DEG C 50.000 DEG C 60.000 DoG C 
? 
::0 WEIGHT % COEFF. S.E. COEFF. S. E. COEFF. S. E. COEFF. S. E. COEFF. S.E. 
~ 
C 0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 

1 0.100 0.96063 0.00001 0.96034 0.00001 0.95971 0.00001 0.95899 0.00001 0.95819 0.00001 

< 0.200 0.94979 0.00002 0.94947 0.00002 0.94872 0.00002 0.94785 0.00002 0.94685 0.00002 

~ 0.300 0.94309 0.00003 0.94277 0.00003 0.94198 0.00003 0.94102 0.00003 0.93991 0.00003 

;. 0.400 0.93835 0.00003 0.93805 0.00003 0.93726 0.00003 0.93627 0.00003 0.93509 0.00003 
0.500 0.93480 0.00004 0.93452 0.00004 0.93375 0.00004 0.93214 0.00004 0.93151 0.00004 

z 0.600 0.93202 0.00004 0.93178 0.00004 0.93104 0.00004 0.93003 0.00004 0.92878 0.00004 
~ 0.700 0.92981 0.00004 0.92960 0.00004 0.92891 0.00004 0.92791 0.00004 0.92664 0.00004 
~ 0.800 0.92801 0.00004 0.92785 0.00004 0.92721 0.00004 0.92623 0.0000-1 0.92495 0.00004 
.... 0.900 0.92655 0.00004 0.92642 0.00004 0.92584 0.00004 0.92488 0.00004 0.92361 0.00004 
<0 
(I) 1.000 0.92534 0.00004 0.92526 0.00004 0.92474 0.00004 0.92381 0.00004 0.92254 0.00004 
(11 

1.200 0.92352 0.00005 0.92354 0.00005 0.92315 0.00005 0.92229 0.00005 0.92104 0.00005 m 
1.400 0.92231 0.00005 0.92242 0.00005 0.92217 0.00005 0.92139 0.00005 0.92018 0.00005 
1.600 0.92154 0.00005 0.92175 0.00005 0.92164 0.00005 0.92095 0.00005 0.91978 0.00005 r> 
1.800 0.92110 0.00005 0.92142 0.00005 0.92146 0.00005 0.92086 0.00005 0.91974 0.00005 ~ 2.000 0.92093 0.00005 0.92135 0.00005 0.92154 0.00005 0.92104 0.00005 0.91998 0.00005 
2.500 0.92139 0.00005 0.92206 0.00005 0.92264 0.00005 0.92239 0.00005 0.92146 0.00005 (') 

3.000 0.92275 0.00005 0.92367 0.00005 0.92463 0.00005 0.92463 0.00005 0.92386 0.00005 ..... » 
3.500 0.92477 0.00006 0.92593 0.00006 0.92726 0.00006 0.92751 0.00006 0.92689 0.00006 :II 
4.000 0.92729 0.00006 0.92869 0.00006 0.93038 0.00006 0.93088 0.00006 0.93041 0.00006 '" 4.500 0.93022 0.00007 0.93185 0.00007 0.93389 0.00007 0.93463 0.00007 0.93431 0.00007 m 
5.000 0.93352 0.00007 0.93536 0.00007 0.93774 0.00007 0.93870 0.00007 0.93852 0.00007 » 
6.000 0.94103 0.00008 0.94328 0.00008 0.94628 0.00008 0.94767 0.00008 0.94775 0.00008 Z 
7.000 0.94963 0.00009 0.95224 0.00009 0.95581 0.00009 0.95757 0.00009 0.95788 0.00009 0 
8.000 0.95920 0.00010 0.96214 0.00010 0.96620 0.00010 0.96828 0.00010 0.96878 0.00010 ~ 
9.000 0.96968 0.00012 0.97289 0.00012 0.97738 0.00012 0.97973 0.00012 0.98038 0.00012 

~ 10.000 0.98101 0.00013 0.98447 0.00013 0.98930 0.00013 0.99188 0.00013 0.99261 0.00013 
11. 000 0.99318 0.00015 0.99683 0.00015 .00195 0.00015 1.00467 0.00015 1.00546 0.00015 C> 
12.000 1.00615 0.00017 1.00996 0.00017 .01528 0.00017 1.01810 0.00017 1.01887 0.00017 r-m 
13.000 1.01992 0.00018 1.02383 0.00018 .02929 0.00018 1.03213 0.00018 1.03285 0.00018 :E 
14.000 1.03446 0.00019 1.03844 0.00019 .04395 0.00019 1.04676 0.00019 1.04735 0.00019 
15.000 1.04978 0.00020 1.05378 0.00020 .05927 0.00020 1.06197 0.00020 1.06238 0.00020 
16.000 1.06586 0.00021 1.06984 0.00021 .07523 0.00021 1.07715 0.00021 1.07790 000021 
17.000 1.08270 0.00023 1.08662 0.00023 .09182 0.00022 1.09408 0.00022 1.09391 0.00022 
18.000 1.10031 0.00025 1.10411 0.00025 .10904 0.00025 1.11096 0.00024 1.11040 0.00024 
19.000 1.11869 0.00028 1.12233 0.00028 .12688 0.00027 1. 12838 0.00027 1.12734 0.00027 
20.000 1.13784 0.00031 1. 14126 0.00031 .14535 0.00031 1.14633 0.00031 1.14472 0.00031 
21.000 1.15777 0.00035 1.16092 0.00035 .16444 0.00035 1.16480 0.00034 1.16252 0.00035 
22.000 1.17849 0.00038 1.18131 0.00038 .18414 0.00037 1.18317 0.00038 1.18072 0.00038 
23.000 1.20002 0.00039 1.20245 0.00039 .20445 0.00039 1.20323 0.00039 1.19930 0.00040 
24.000 1.22238 0.00039 1. 22434 0.00039 .22538 0.00039 1.22316 0.00040 1.21822 0.00040 
25.000 1.24560 0.00040 1.24700 0.00040 .24691 0.00040 1.24354 0.00040 1.23746 0.00040 
26.000 1.26970 0.00049 1.27044 0.00049 .26904 0.00048 1.26435 0.00046 1.25697 0.00046 
27.000 1.27670 0.00065 

SAT 26.432 1.28038 0.00058 
SAT 26.495 1.28235 0.00059 
SAT 26.647 1.28368 0.00062 
SAT 26.830 1.28193 0.00064 
SAT 27.039 1.27747 0.00067 



TABLE 19 B (CaNT.) PRACTICAL OSMOTIC COEFFICIENT OF SOOIUM CHLORIDE SOLUTIO~ 

70.000 DEG C 80.000 DEG C 90.000 OEG C 100.000 DEG C 110.000 DEG C 

WEIGHT % COEFF. S.E. COEFF. S.t. COEFF . S.E. COEFF S.E. COEFF . S.E. 

0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 
0.100 0.95731 0.00001 0.95E35 0.00001 0.95531 0.00001 0.95419 0.00001 0.95298 0.00001 
0.200 0.94574 0.00002 0.94451 0.00002 0.94317 0.00002 0.94171 0.00002 0.94016 0.00002 -I 
0.300 0.93866 0.00003 0·93726 0.00003 0.93573 0·00003 0.93407 0.00003 0.93228 0.00003 ::r: 
0.400 0.93374 0.00003 0.93222 0.00003 0.93055 0.00003 0.92873 0.00003 0.92678 0.00003 m 

::D 0.500 0.93009 0.00004 0.92849 0.00004 0.92671 0.00004 0.92477 0.00004 0.92268 0.00004 g 
0.600 0.92731 0.00004 0.92563 0.0000-1 0.92377 0.00004 0.92173 0.00004 0.91952 0.00004 0 
0.700 0.92513 0.00004 0.92~40 0.00004 0.92146 0.00004 0.91934 0.00004 0.9170-1 0.00004 C 
0.800 0.92341 0.00004 0.92164 0.00004 0.91964 0.00004 0.91744 0.00004 0.91505 0.00004 -< 
0.900 0.92205 0.00004 0.92023 0.00004 0.91818 0.00004 0.91592 0.00005 0.91346 0.00005 Z 
1.000 0.92097 0.00004 0.91S12 0.00005 0.91702 0.00005 0.91470 0.00005 0.91217 0.00005 l> 
1.200 0.91945 0.00005 0.91756 0.00005 0.91538 0.00005 0.91296 0.00005 0.91031 0.00005 g 
1.400 0.91859 0.00005 0.91665 0.00005 0.91442 0.00005 0.91191 0.00005 0.90916 0.00005 0 
1.600 0.91820 0.00005 0.91624 0.00005 0.91395 0.00005 0.91137 0.00005 0.90853 0.00005 'T1 
1.800 0.91816 0.00005 0.91619 0.00005 0.91386 0.00005 0.91122 0.00005 0.90829 0.00005 C 
2.000 0.91842 0.00005 0.91E43 0.00005 0.91406 0.00005 0.91136 0.00005 0.9'0836 0.00005 Z 

0 2.500 0.91996 0.00005 0.91796 0.00005 0.91552 0.00005 0.91269 0.00005 0.90953 0.00005 -I 
3.000 0.92243 0.00005 0.92043 0.00005 0.91793 0.00005 0.91500 0.00005 0.91168 0.00005 (5 
3.500 0.92554 0.00006 0.92355 0.00006 0.92100 0.00006 0.91798 0.00006 0.91452 0.00006 Z 
4.000 0.92913 0.00006 0.92715 0.00006 0.92457 0·00006 0.92145 0.00006 0.91786 0.00006 f/) 

4.500 0.93310 0.00007 0.93114 0.00007 0.92851 0.00007 0.92531 0.00007 0.92159 0.00007 "T1 
5.000 0.93739 0.00007 0.93544 0.oe007 0.93277 0.00007 0.92948 0.00007 0.92563 0.00007 0 
6.000 0.94675 0.00008 0.94481 0.oe008 0.94206 0.00008 0.93860 0.00008 0.93449 0.00008 ::D 
7.000 -0.95698 0.00009 0.95504 0.00009 0.95219 0.00009 0.94854 0.00009 0.94418 0.00009 l> 
8.000 -0.96795 0.00010 0.96598 0.00010 0.96301 0.00010 . 0.95917 0.00011 0.93453 0.00011 0 
9.000 :>.97958 0.00012 0.97755 0.00012 0.97444 0.00012 0.97038 0.00012 0.95545 0.00012 C 

10.000 -0.99181 0.00014 0.98969 0.OC014 0.98641 0.00014 0.98210 0.00014 0.97687 0.00014 m 
0 11.000 1.00461 0.00015 1.00236 0.OCOI5 0.99887 0.00015 0.99429 0.00015 0.93872 0.00015 C 

12.000 1.01793 0.00017 1.01551 O.OC017 1.01179 0.00017 1.00690 0.00017 1.00097 0.00017 f/) 

13.000 1.03176 0.00018 1.02912 0.OCOI8 1.02512 0.00018 1.01990 0.00018 1.01357 0.00018 (J) 
14.000 1.04607 0.00019 1.04311 0.OC020 1.03884 0.00020 1.03324 0.00020 1.02648 0.00020 0 

~ 15.000 1.06084 0.00020 1.05762 0.OC020 1.05292 0.00021 1.04690 0.00021 1.03967 0.00021 !2 
"U 16.000 1.07605 0.00021 1.07246 0.OC021 1.06734 Q.00021 1.06084 0.00021 1.05311 0.00022 c: 
:T 17.000 1.09168 0.00022 1.08766 0.OC023 1.08206 0.00023 1.07505 0.00023 1.06676 0.00023 g '< 
!II 18.000 1.10771 0.00024 1. 10319 0.OC024 1.09706 0.00024 1.08947 0.00024 1.03059 0.00024 0 
0 19.000 1.12413 0.00027 1.11904 0.OC027 1.11230 0.00027 1.10410 0.00027 1.09457 0.00027 ::r: 
~ 20.000 1.14090 0.00031 1.13517 0.OC031 1.12777 0.00031 1.11889 0.00031 1.10866 0.00030 r-
3 21.000 1.15800 0.00035 1.15156 0.00035 1.14342 C.00035 1.13380 0.00035 1.12284 0.00034 0 
::0 22 000 1.17542 0.00038 1.16816 0.00039 1.15923 C.00039 1. 14880 0.00039 1.13705 0.:>0039 ::D 

~ 23 000 1.19310 0.00041 1. 18495 0.00042 1.17514 (.00043 1.16386 0.00043 1.15127 0.:>0043 C 
0 24 000 1.21101 0.00042 1.20188 0.00043 1. 19111 (.00045 1.17891 0.00046 1.16546 0.00046 m 
!!!. 25.000 1.22912 0.00042 1. 21890 0.00043 1.20709 0.00045 1.19392 0.00047 1.17956 0.00048 
,!II 26 000 1.24737 0.00045 1.23595 0.00046 1.22302 C.00047 1.20883 0.00049 1.19353 0.a0051 
< 27 000 1.26569 0.00062 1.25295 0.00060 1.23883 C.00058 1 .22356 0.00058 1.20733 0.00059 0 
~ 28 000 1.23806 0.00083 1.22088 0.00082 .... SAT 27 272 1.27068 0.00070 _A 

Z SAT 27 525 1.26184 0.00074 
? SAT 27 795 1. 25126 C.00079 

-'" SAT 28,079 1.23919 0.00086 
.... SAT 28,373 1.22586 0.00095 UI <D N Q) 
Ul CD 
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"tI TABLE 20 A IDNIC MEA~ MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION 
t.:> 
0 

:::r 
'< 
!II 
0 :::r 0.000 DEG C 5.000 DEG C 10.000 OEG C 15.000 DEG C 20.000 DEG C 
II> 

? MOLALITY COEFF. S.E. COEF= . S.E. C:lEFF. S.E. COEFF. S.E. COEFF. S. E. 
:D 
CD 0.000 1.00000 0.00000 1.00000 0.00000 1 .~OOOO 0.00000 1.00000 0.00000 1.00000 0.00000 
=-" 
C 0.001 0.96632 0.00000 0.96609 0.00000 0.;)6584 0.00000 0.96558 0.00000 0.96531 0.00000 

'" o 002 0.95347 0.00000 0.95317 0.00000 0.:15284 0.00000 0.95249 0.00000 0.95213 0.00000 
If 0005 0.92969 0.00001 0.929n 0.00001 0.32882 0.00001 0.92833 0.00001 0.92781 0.00001 
< 0.010 0.90532 0.00002 0.90433 0.00002 O. ::10427 0.00002 0.90366 0.00002 0.90301 0.00002 
~ 0.020 0.87464 0.00003 0.87413 0.00003 0.37351 0.00003 0.87279 0.00003 0.87200 0.00003 ... o 050 0.82428 0.00005 0.82394 0.00005 0.92339 0.00005 0.82265 0.00005 0.82176 0.00005 
~ 
z 0.100 0.77998 0.00008 0.78010 0.00008 0.77986 0.00007 0.77931 0.00007 0.77852 0.00007 

!' 0.200 0.73269 0.00010 0.73331 0.00010 0.73432 0.00010 0.73435 0.00010 0.73397 0.00010 

l'> 0.300 0.70493 0.00011 0.70701 0.00010 0.70829 0.00010 0.70892 0.00010 0.70901 0.00010 
... o 400 0.68579 0.00011 0.68877 0.00011 0.59079 0.00011 0.69201 0.00011 0.69259 0.00011 
CD 0.500 0.67159 0.00011 0.67542 0.00011 0.57814 0.00011 0.67994 0.00011 0.68098 0.00011 
CX) 
U\ o 600 0.66061 0.00011 0.66524 0.00011 0.56863 0.00011 0.67099 0.00011 0.67250 0.00011 

0.700 0.65193 0.00011 0.657:33 0.00011 0.56136 0.00011 0.66426 0.00011 0.66620 0.00011 !'" 
0.800 0.64500 0.00011 0.65112 0.00011 0.55576 0.00011 0.65917 0.00011 0.66155 0.00011 ~ 
0.900 0.63944 0.00011 0.64625 0.00011 0.55148 0.00011 0.65539 0.00011 0.65819 0.00011 

~ 1000 0.63501 0.00011 0.642~8 0.00011 0.54828 0.00011 0.65266 0.00011 0.65586 0.00011 
1.200 0.62884 0.00011 0.63755 0.00011 0.54442 0.00011 0.64972 0.00011 0.65369 0.00011 (") 
1 400 0.62553 0.00012 0.63540 0.00012 0.:;4326 0.00012 0.64941 0.00012 0.65410 0.00012 r 
1.500 0.62475 0.00012 0.63517 0.00012 0.54351 0.00012 0.65006 0.00012 0.65510 0.00013 l'> 
1.600 0.62448 0.00013 0.63543 0.00013 0.54423 0.00013 0.65119 0.00013 0.65655 0.00013 :0 

1.800 0.62532 0.00014 0.63729 0.00014 0.54697 0.00014 0.65468 0.00014 0.66069 0.00014 " m 
2.000 0.62778 0.00015 0.64071 0.00015 0.55122 0.00015 0.65965 0.00016 0.66627 0.00016 );0 
2 200 0.63167 0.00016 0.64551 0.00017 0.55682 0.00017 0.66593 0.00017 0.67313 0.00017 Z 
2.400 0.63685 0.00018 0.65156 0.00018 0.56363 0.00018 0.67339 0.00019 0.68113 0.00019 0 
2 500 0.63988 0.00018 0.65502 0.00019 0.56746 0.00019 0.61753 0.00019 0.68554 0.00020 !=' 2.600 0.64320 0.00019 0.65875 0.00019 0.57155 0.00020 0.68194 0.00020 0.69020 0.00020 
2 800 0.65066 0.00020 0.66702 0.00021 0.58052 0.00021 0.69150 0.00022 0.70026 0.00022 ?! 
3 000 0.65916 0.00021 0.67630 0.00022 0.59047 0.00022 0.70203 0.00023 0.71126 0.00023 G) 
3 200 0.66865 0.00022 0.68655 0.00023 0.70137 0.00024 0.71348 0.00024 0.72316 0.00024 r 
3 400 0.67909 0.00024 0.69773 0.00024 0.71319 0.00025 0.72582 0.00025 0.73594 0.00026 m 
3 500 0.68467 0.00024 0.70367 0.00025 0.71944 0.00025 0.73232 0.00026 0.74265 0.00026 :E 
3 600 0.69047 0.00025 0.70983 0.00025 0.72590 0.00026 0.73904 0.00027 0.74957 0.00027 
3 800 0.70276 0.00026 0.72282 0.00027 0.73949 0.00028 0.75312 0.00028 0.76403 0.00029 
4 000 0.71595 0.00028 0.73671 0.00029 0.75395 0.00030 0.76805 0.00030 0.77933 0.00031 
4 200 0.73004 0.00031 0.75148 0.00031 0.76928 0.00032 0.78383 0.00033 0.79546 0.00033 
4 400 0.74504 0.00033 0.16713 0.00034 0.78549 0.00035 0.80046 0.00035 0.81241 0.00036 
4 500 0.75287 0.00034 0.77530 0.00035 0.19392 0.00036 0.80910 0.00037 0.82120 0.00037 
4 600 0.76094 0.00036 0.78359 0.00037 O. OJ0257 0.00038 0.81796 0.00038 0.83019 0.00039 
4 BOO 0.77776 0.00039 0.80115 0.00039 0.32054 0.00040 0.83631 0.00041 0.84882 0.00042 
5 000 0.79552 0.00041 0.81954 0.00042 0.33942 0.00043 0.85556 0.00043 0.86830 0.00044 
5 200 0.81425 0.00043 0.B3888 0.00044 0.35923 0.00044 0.B7570 0.00045 0.88865 0.00046 
5 400 0.83397 0.00044 0.85919 0.00045 0.37999 0.00046 0.89676 0.00047 0.90989 0.00047 
5 500 0.84422 0.00045 0.86973 0.00046 0.39074 0.00046 0.90765 0.00047 0.92084 0.00048 
5 600 0.85472 0.00046 0.88052 0.00046 0.90174 0.00047 0.91878 0.00048 0.93203 0.00048 
5.BOO 0.87654 0.00049 0.90239 0.00049 0.92450 0.00050 0.94177 0.00050 0.95511 0.00051 
6,000 0.89948 0.00056 0.92636 0.00055 0.94832 0.00056 0.96577 0.00057 0.97915 0.00058 

SAT 6.096 0.91090 0.00061 
SAT 6.099 0.938~2 0.00061 
SAT 6.106 0.96140 0.00062 
SAT 6.117 0.98026 0.00064 
SAT 6.131 0.99537 0.00066 



TABLE 20 A (CONT.) IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY COEFF. S.E. COEFF . S. E. COEFF. S.E. COEFF. S .E. COEFF. S.E. 

0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 O.OOCOO 1.00000 0.00000 
0.001 0.96503 0.00000 0.96474 0.00000 0.96413 0.00000 0.96347 0.00000 0.96275 0.00000 
0.002 0.95175 0.00000 0.95136 0.00000 0.95052 0.00000 0.94962 0.00000 0.94864 0.00000 
0.005 0.92726 0.00001 0.92669 0.00001 0.92546 0.00001 0.92413 0.00001 0.92268 0.00001 
0.010 0.90231 0.00002 0.90156 0.00002 0.89997 0.00002 0.89822 0.00002 0.89632 0.00002 -I 
0.020 0.87114 0.00003 0.87022 0.00003 0.86820 0.00003 0.86597 0.00003 0.86353 0.00003 ::J: 

JTI 
0.050 0.82074 0.00005 0.81961 0.00005 0.81707 0.00005 0.81417 0.00005 0.81094 0.00005 :0 
0.100 0.77753 0.00007 0.77636 0.00007 0.77356 0.00007 0.77024 0.00007 0.76644 0.00007 i: 
0.200 0.73325 0.00009 0.73225 0.00009 0.72954 0.00009 0.72602 0.00009 0.72180 0.00009 0 
0.300 0.70865 0.00010 0.70792 0.00010 0.70552 0.00010 0.70207 0.00010 0.69772 0.00010 C 
0.400 0.69261 0.00011 0.69218 0.00011 0.69016 0.00010 0.68687 0.00010 0.68251 0.00010 -< 
0.500 0.68139 0.00011 0.68126 0.00011 0.67965 0.00011 0.67657 O.OOCll 0.67225 0.00010 Z 

> 0.600 0.67328 0.00011 0.67'345 0.00011 0.67226 0.00011 0.66941 O.OOCll 0.66516 0.00011 iii: 
0.700 0.66735 0.00011 0.66782 0.00011 0.66706 0.00011 0.66443 0.00011 0.66027 0.00011 (; 
0.800 0.66306 0.00011 0.66382 0.00011 0.66347 0.00011 0.66108 O.OOCll 0.65701 0.00011 
0.900 0.66004 0.00011 0.66108 0.00011 0.66114 0.00011 0.65898 O.OOCll 0.65500 0.00011 ." 

c: 
1.000 0.65805 0.00011 0.65937 0.00011 0.65983 0.00011 0.65790 O.OOCll 0.65401 0.00011 Z 
1.200 0.65652 0.00012 0.65836 0.00012 0.65959 0.00012 0.65810 O.OOCII 0.65438 0.00011 0 
1.400 0.65753 0.00012 0.65988 0.00012 0.66182 0.00012 0.66074 0.00C12 0.65717 0.00012 -I 
1.500 0.65882 0.00013 0.66140 0.00013 0.66368 0.00013 0.66279 0.00013 0.65930 0.00013 (5 
1.600 0.66055 0.00013 0.66337 0.00013 0.66598 0.00013 0.66527 0.00C13 0.66183 0.00013 Z 
1.800 0.66523 0.00014 0.66848 0.00014 0.67172 0.00014 0.67135 0.00014 0.66801 0.00014 CJ) 

2.000 0.67131 0.00016 0.67498 0.00016 0.67880 0.00016 0.67873 0.00016 0.67545 0.00016 ." 

2.200 0.67865 0.00017 0.68270 0.00017 0.68706 0.00018 0.68724 0.00018 0.68399 0.00018 0 
2.400 0.68711 0.00019 0.69153 0.00019 0.69637 0.00019 0.69678 0.00019 0.69351 0.00019 :0 

2.500 0.69173 0.00020 0.69632 0.00020 0.70140 0.00020 0.70189 0.00020 0.69860 0.00020 > 
2.600 0.69660 0.00021 0.70136 0.00021 0.70666 0.00021 0.70724 0.00C21 0.70391 0.00021 C 

c: 
2.800 0.70707 0.00022 0.71214 0.00022 0.71784 0.00022 0.71855 0.00023 0.71513 0.00022 JTI 
3.000 0.71845 0.00023 0.72382 0.00024 0.72988 3.00024 0.73067 0.00024 0.72710 0.00024 0 
3.200 0.73071 0.00025 0.73636 0.00025 0.74272 0.00025 0.74355 0.00025 0.73978 0.00025 c: 
3.400 0.74382 0.00026 0.74972 0.00026 0.75635 0.00026 0.75716 0.00027 0.75315 0.00026 CJ) 

3.500 0.75069 0.00027 0.75670 0.00027 0.76345 0.00027 0.76423 0.00027 0.76007 0.00027 CJ) 

3.600 0.75777 0.00027 0.76389 0·00028 0.77073 0.00028 0.77148 0.00028 0.76716 0.00028 0 
~ 3.800 0.77253 0.00029 0.77885 0.00029 0.78585 0.00030 0.78647 0.00C30 0.78179 0.00030 C 
"Q 4.000 0.78809 0.00031 0.79459 0.00031 0.80170 0.00032 0.80213 0.00C32 0.79702 0.00032 2: 
:r s: ':i 4.200 0.80446 0.00034 0.8111 f 0.00034 0.81826 0.00034 0.81845 0.00C34 0.81284 0.00034 

4.400 0.82163 0.00036 0.82840 0.00037 0.83553 0.00037 0.83540 0.00037 0.82923 0.00037 0 
0 4.500 0.83052 0.00038 0.8373'4 0.00038 0.84443 0.00038 0.84411 0.00038 0.83763 0.00038 :::t :r r-III 4.600 0.83960 0.00039 0.84646 0.00040 0.85351 0.00040 0.85298 0.00040 0.84617 0.00040 
3 0 

4.800 0.85839 0.00042 0.86531 0.00042 0.87219 0.00043 0.87118 0.00043 0.86365 0.00042 :0 
Jl 5.000 0.87799 0.00044 0.88493 0.00045 0.89157 0.00045 0.89000 0.00045 0.88165 0.00045 6 !1 5.200 0.89843 0.00046 0.90534 0.00047 0.91165 0.00047 0.90942 0.00047 0.90017 0.00047 JTI 
C 5.400 0.91971 0.00048 0.92656 0·00048 0.93243 0.00048 0.92945 0.00049 0.91919 0.00049 

~ 5.500 0.93068 0.00048 0.93747 0.00049 0.94309 0.00049 0.93969 0.00049 0.92889 0.00049 

~ 
5.600 0.94186 0.00049 0.94859 0.00049 0.95392 0.00050 0.95007 0.00050 0.93870 0.00050 
5.800 0.96489 0.00052 0.97145 0.00052 0.97613 0.00052 0.97129 0.00052 0.95868 0.00052 

.... 6.000 0.98882 0.00059 0.99515 0.00059 0.99904 0.00058 0.99308 0.00057 0.97913 0.00056 
,f" 6.200 1.02268 0.00071 1.01546 0.00068 1.00002 0.00065 

~ 
SAT 6.148 1.00707 0.00068 
SAT 6.168 1.01567 0.00070 

~N SAT 6.216 1.02458 0.00073 
cD SAT 6.274 1.02390 0.00075 U1 
CD SAT 6.341 1.01503 0.00077 Co2 
VI 

.... 



f- TABLE 20 A (CONT.) IONIC MEAN MOLAL ACTIVITY COEFFICloNT OF SODIUM CHLORiDE SOLUTION 
U1 

"tI 
(,,) ,.., 

::r 
'< 
!II 70.000 DEG C 80.000 DEG C 90.000 OEG C 100,000 OEQ C 110.000 OEG C 
0 
::r 
C1I MOLALITY COEFF. S.E. COEFF. S.E. COEFF. S.E. COEFF. S.E. C:JEFF . S.E. 
~ 
::D 0.00:> 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 I.JOOOO 0,00000 

l!!- 0.001 0.96198 0.00000 0.96116 0.00000 0.96026 0.00000 0.95930 0.00000 O. "5827 0,00000 

!? 0.002 0.94759 0.00000 0.94646 0.00000 0.94524 0.00000 0.94392 0.00000 0.34251 0,00000 

i 
0.005 0.92112 0.00001 0.91943 0.00001 0.91762 0.00001 0.91567 0.00001 0.31358 0,00001 
O.OH) 0.89425 0.00002 0.89202 0.00002 0.88962 0.00002 0.88704 0.00002 0.98427 0,00002 

< 0.020 0.86087 0.00003 0.85798 0.00003 0.85487 0.00003 0.85153 0.00003 0.94795 0,00003 
~ 0.050 0.80738 0.00005 0.80350 0.00005 0.79930 0.00005 0.79.178 0.00005 0.78996 0,00005 ... 0.10J 0.76219 0.00007 0.75751 0.00007 0.75243 0.00007 0.74695 0.00007 0.74109 0.00007 

"" . 0.200 0.71694 0.00009 0.71150 0.00009 0.70552 0.00009 0.69905 0.00009 0.59211 0,00010 
Z 0.300 0.69259 0.00010 0.68674 0.00010 0.68024 0.00010 0.67317 0.00010 0.56556 0,00010 
0 

of\) 
0.400 0.67722 0.00010 0.67110 0.00010 0.66424 0.00010 0.65672 0.00010 0.54861 0,00010 
0.500 0.66687 0.00010 0.66054 0.00010 0.65339 0.00010 0.64550 0.00011 0.53697 0,00011 ... 

<D 0.60') 0.65972 0.00010 0.65323 0.00010 0.64582 0.00011 0.63761 0.00011 0.52870 000010 
0> 0.700 0.65478 0.00011 0.64815 0.00011 0.64052 0.00011 0.63~02 0.00011 0.52276 000010 
UI 

0.800 0.65149 0.00011 0.64473 0.00011 0.63689 0.00011 0.62812 0.00011 0.51852 000010 m 
0.900 0.64947 0.00011 0.64259 0.00011 0.63455 0.00011 0.62551 0.00011 0.51560 000010 
1.000 0.64845 0.00011 0.64146 0.00011 0.63323 0.00011 0.62393 0.00011 0.51371 0,00011 r> 
1.200 0.64878 0.00011 0.64156 0.0001 I 0.63295 0.00011 0.62314 0.0001 I 0.51232 000011 

?E 1.400 0.65152 0.00012 0.64406 0.00012 0.63507 0.00012 0.62.176 0.00012 0.51332 000011 
1.50') 0.65360 0.00012 0.64602 0.00012 0.63683 0.00012 0.62627 0.00012 0.51453 000012 0 
1.60') 0.65610 0,00013 0.64839 0.00013 0.63900 0.00013 0.62817 0.00013 0.51612 000012 ~ 1.800 0.66216 0.00014 0.65418 0.00014 0,64437 0.00014 0.63301 0.00014 0.52032 000013 
2.000 0.66946 0.00016 0.66118 0.00016 0.65092 0.00015 0.63900 0.00015 0.62566 o 00015 :II 

2.200 0.67783 0.00017 0.66921 0.00017 0.65848 0.00017 0.64597 0.00017 0.63195 o 00016 ;:II; 

2.40') 0.68714 0.00019 0.67814 0.00019 0.66690 0.00019 0.65377 0.00018 0.63903 o 00018 m 
2.500 0.69212 0.00020 0.68292 0.00020 0.67141 0.00019 0.65795 0.00019 0.54284 000019 » 
2.600) 0.69729 0.00021 0.68788 0.00021 0.67609 0.00020 0.66230 0.00020 0.64682 o 00020 Z 

2.80') 0.70822 0.00022 0.69835 0.00022 0.68597 0.00022 0.67147 0.00021 0.65521 o 00021 C 

3.00') 0.71985 0.00024 0.70947 0.00023 0.69646 0.00023 0.68123 0.00023 0.66414 o 00022 P 
3.20') 0.73214 0.00025 0.72122 0.00025 0.70752 0.00024 0.69150 0.00024 0.67355 000023 iZ 
3.400 0.74506 0.00026 0.73353 0.00026 0.71910 0.00026 0.70225 0.00025 0.68340 o 00025 
3.50') 0.75174 0.00027 0.73989 0.00027 0.72508 0.00026 0.70779 0.00026 0.68847 o 00025 C) 

3.60') 0.75857 0.00028 0.74638 0.00027 0.73117 0.0002~ 0.71344 0.00026 0.69364 0.00026 r m 
3.800 0.77264 0.00029 0.75974 0.00029 0.74369 0.00028 0.72502 0.00028 0.70423 000027 :E 
4.000) 0.78725 0.00031 0.77357 0.00031 0.75662 0.00030 0.73698 0.00029 0.71514 o 00028 
4.20') 0.80238 0.00034 0.78786 0.00033 0.76995 0.00032 0.74927 0.00031 0.72634 000030 
4.400 0.81801 0.00036 0.80257 0.00036 0.78365 0.00035 0.76188 0.00034 0.73781 000033 
4.50'J 0.82600 0.00038 0.81008 0.00037 0.79063 0.00036 0.76829 0.00035 0.74364 o 00034 
4.600 0.83411 0.00039 0.81770 0.00039 0.79769 0.00038 O. 77~77 0.00037 0.74952 0.00035 
4.800 0.85068 0.00042 0.83321 0.00042 0.81205 0.00041 0.78193 0.00040 0.76145 000038 
5.001) 0.86768 0.00045 0.84908 0.00044 0.82671 0.00044 0.80133 0.00043 0.77357 000041 
5.20-) 0.88511 0.00047 0.86530 0.00047 0.84165 0.00046 0.81-494 0.00045 0.78586 o 00044 
5.400) 0.90295 0.00049 0.88185 0.00049 0.85683 0.00049 0.82876 0.00048 0.79831 0.00046 
5.500:> 0.91202 0.00050 0.89023 0.00050 0.86452 0.00050 0.83573 0.00049 0.80459 o 00048 
5.60) 0.92118 0.00050 0.89869 0.00051 0.87226 0.00051 0.84274 0.00050 0.81089 0.00049 
5.80) 0.93978 0.00052 0.91582 0.00052 0.88789 0.00052 0.85689 0.00052 0.82359 o 00051 
6.000:> 0.95873 0.00055 0.93321 0.00055 0.90370 0.00055 0.87116 0.00054 0.83637 0,00053 
6.200) 0.97801 0.00063 0.95083 0.00061 0.91967 0.00059 0.88554 0.00058 0.84924 000057 
6.40') 0.99760 0.00078 0.96866 0.00073 0.93579 0.00069 0.90001 0.00066 0.86216 000064 
6.500 0.94388 0.00077 0.90726 0.00072 0.86863 000070 
6.600) 0.91453 0.00081 0.87511 000077 

SAT 6.415 0.99921 0.00079 
SAT 6.496 0.97751 0.00082 
SAT 6.587 0.95093 0.00085 
SAT 6.68J 0.92038 0.00089 
sAT 6.779 0.BR6GG 000094 



TABLE 20 B IONIC MEAN MOLAL ACTIVITY COEFFICIENT OF SODIUM CHLORIDE SOLUTION 

0.000 DEG C 5.000 OEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % COEFF. S.E. COEfF. S.E. COEFF. S.E. COEfF. S.E. CDEFF. S.E. 

0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00mO 0.00000 1.00000 0.00000 
0.100 0.88207 0.00003 0.88155 0.00002 0.88094 0.00002 0.88025 0.00002 0.87948 0.00002 -f 
0.200 0.84630 0.00004 0.84585 0.00004 0.84523 0.00004 0.84447 0.00004 0.84360 0.00004 :c 
0.300 0.82250 0.00005 0.82218 0.00005 0.821S3 0.00005 0.820139 0.00005 0.82000 0.00005 rn 
0.400 0.80450 0.00006 0.80432 0.00006 0.80387 0.00006 0.80318 0.00006 0.80231 0.00006 ::a 
0.500 0.78998 0.00007 0.78997 0.00007 0.78962 0.00007 0.789:>1 0.00007 0.78818 0.00007 :!: 
0.600 0.77782 0.00008 0.77797 0.00008 0.77775 0.00008 0.77723 0.00007 0.77645 0.00007 0 
0.700 0.76736 0.00008 0.76769 0.00008 0.76760 0.00008 0.76716 0.00008 0.76644 0.00008 C 

-< 0.800 0.75820 0.00009 0,75871 0.00009 0.75874 0.00008 0.75840 0.00008 0.75775 0.00008 Z 
0.900 0.75006 0.00009 0.75074 0.00009 0.75091 0.00009 0.75067 0.00009 0.75009 0.00009 l> 
1.000 0.74275 0.00010 0.74360 0.00009 0.74390 0.00009 0.74376 0.00009 0.74326 0.00009 :!: 
1.200 0.73004 0.00010 0.73124 0.00010 0.73182 0.00010 0.731B9 0.00010 0.73154 0.00010 0 
1.400 0.71930 0.00011 0.72084 0.00010 0.72169 0.00010 0.72197 0.00010 0.72179 0.00010 "TI 
1.600 0.71004 0.00011 0.71192 0.00010 0.71303 0.00010 0.71353 0.00010 0.71352 0.00010 C 
1.800 0.70193 0.00011 0.70413 0.00010 0.70551 0.00010 0.70623 0.00010 0.70638 0.00010 Z 
2.000 0.69474 0.00011 0.69727 0.00011 0.69891 0.00010 0.699B4 0.00010 0.70017 0.00010 0 
2.500 0.67982 0.00011 0.68314 0.00011 0.68543 0.00011 0.686B8 0.00011 0.68764 0.00011 -I 
3.000 0.66810 0.00011 0.67217 0.00011 0.67509 0.00011 0.67706 0.00011 0.67823 0.00011 0 
3.500 0.65866 0.00011 0.66345 0.00011 0.66698 0.00011 0.66945 0.00011 0.67104 0.00011 Z en 4'.000 0.65095 0.00011 0.65644 0.00011 0.66055 0.00011 0.66351 0.00011 0.66552 0.00011 "TI 4.500 0.64461 0.00011 0.65078 0.00011 0.65546 0.00011 0.65890 0.00011 0.66131 0.00011 0 
5.000 0.63941 0.00011 0.64623 0.00011 0.65146 0.00011 0.65537 0.00011 0.65817 0.00011 ::a 
6.000 0.63176 0.00011 0.63982 0.00011 0.64612 0.00011 0.65093 0.00011 0.65449 0.00011 l> 
7.000 0.62707 0.00012 0.63631 0.00011 0.64362 0.00011 0.64930 0.00012 0.65359 0.00012 0 
8.000 0.62482 0.00012 0.63517 0.00012 0.64345 0.00012 0.64996 0.oe012 0.65495 0.00012 C 
9.000 0.62466 0.00013 0.63608 0.00013 ':>.64529 0.00013 0.65260 0.OC013 0.65827 0.00014 rn 

10.000 0.62638 0.00014 0.63884 0.00014 0.64894 0.00015 0.65702 0.oe015 0.66335 0.00015 0 
11.000 0.62985 0.00016 0.64331 0.00016 0.65428 0.00016 0.66311 0.oe016 0.67006 0.00017 c: en 12.000 0.63499 0.00017 0.64941 0.00017 0.66123 0.00018 0.67078 0.OC018 0.67834 0.00018 en 13.000 0.6417-1 0.00019 0.65711 0.00019 0.66975 0.00019 0.68000 0.oe020 0.68816 0.00020 0 

~ 14.000 0.65009 0.00020 0.66639 0.00021 0.67983 0.00021 0.69077 0.oe021 0.69950 0.00022 C 
"'II 15.000 0.6600-1 0.00022 0.67726 0.00022 0.69150 0.00022 0.70310 0.OC023 0.71238 0.00023 2 
1: 16.000 0.6716-1 0.00023 0.68976 0.00023 0.70478 0.00024 0.71704 0.OC024 0.72685 0.00025 3: 17.000 0.68493 0.00024 0.70395 0.00025 0.71973 0.00025 0.73263 0.oe026 0.74296 0.00026 0 
(') 18.000 0.69998 0.00026 0.71989 0.00027 0.73643 0.00027 0.74995 0.OC028 0.76078 0.00028 ::E: :r 19.000 0.71688 0.00028 0.73769 0.00029 0.78040 0.00031 ID 0.75497 0.00030 0.76910 0.OC030 r-
i3 20.000 0.73576 0.00032 0.75745 0.00032 0.77547 0.00033 0.79019 0.OC034 0.80194 0.00034 0 
:II 21.000 0.75675 0.00035 0.77933 0.00036 0.79808 0.00037 0.81336 0.OC038 0.82553 0.00038 ::a 
ID 22.000 0.78002 0.00039 0.80350 0.00040 0.82295 0.00041 0.83878 0.OC041 0.85132 0.00042 6 :-" 

II? 23.000 0.80580 0.00042 0.83015 0.00043 0.85030 0.00044 0.86662 0.OC044 0.87949 0.00045 rn 
24.000 0.83432 0.00044 0.85955 0.00045 0.88035 0.00046 0.89713 0.oe047 0.91026 0.00047 

i 25.000 0.86589 0.00047 0.89197 0.00047 :>.91339 0.00048 0.93056 0.OC049 0.94387 0.00050 

~ 26.000 0.90088 0.00056 0.92779 0.00056 0.94977 0.00057 0.96723 0.oe058 0.98061 0.00059 
SAT 26.268 0.91090 0.00061 ... SAT 26.278 0.93842 0.00061 .• SAT 26.300 0.96140 0.00062 

if SAT 26.334 0.98026 0.00064 
~ 

SAT 26.378 0.99537 0.00066 
..... 
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~ TABLE 20 B (CONT.) IONIC MEAN MOLAL ACTIVITY ~OEFFICIENr OF SODIUM CHLORIDE SOLUTION 
0 
~ 
CD 25.000 DEG C 30.000 DEG C 40.000 OEG C 50.0:J0 OEG C 60.000 I)fG C 
~ 
:D WEIGHT % COEFF. S.E. COEFF. SE. COEFF . S.E. COEFF. S.E. COEFF. S.E. 11 
C 0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 III 

~&t 0.100 0.87866 0.00002 0.87778 0.00002 0.87586 0.00002 0.87374 0.00002 0.87142 0.00002 

< 0.200 0.84264 0.00004 0.84158 0.00004 0.83924 0.00004 0.83662 0.00004 0.83371 0.00004 

~ 0.300 0.81898 0.00005 0.8li85 0.00005 0.81529 0.00005 0.81237 0.00005 0.8091.1 0.00005 ... 0.400 0.80128 0.00006 0.80012 0.00006 0.79743 0.00006 0.79432 0.00006 0.79082 0.00006 
~". 0.500 0.78716 0.00007 0·78599 0.00007 0.78323 0.00007 0.7799B 0.00007 0.77630 0.00007 
Z 0.600 0.77546 0.00007 0.771.29 0.00007 0.77148 0.00007 0.76815 0.00007 0.76433 0.00007 
P 0.700 0.76549 0.00008 0.76~34 0.00008 0.76152 0.00008 0.75812 0.00008 0.75418 0.00008 

~..., 0.800 0.75685 0.00008 0.75572 0.00008 0.75290 0.00008 0.74945 0.00008 0.74543 0.00008 

~ 
0.900 0.74923 0.00009 0.74614 0.00009 0.74534 0.00009 0.74185 0.00009 0.73776 0.00009 

en 1.000 0.74246 0.00009 0.74140 0.00009 0.73862 0.00009 0.73512 0.00009 0.73097 0.00009 
1.200 0.73085 0.00010 0.72987 0.00010 0.72718 0.00009 0.72366 0.00009 0.71942 0.00009 

!'" 1.400 0.72123 0.00010 0.72034 0.00010 0.71774 0.00010 0.71423 0.00010 0.70994 0.00010 
1.600 0.71308 0.00010 0.71:<29 0.00010 0.70981 0.00010 0.70633 0.00010 0.70200 0.00010 P 
1.800 0.70608 0.00010 0.70539 0.00010 0.70303 0.00010 0.69960 0.00010 0.69525 0.00010 

?E 2.000 0.70000 0.00010 0.69E41 0.00010 0.69719 0.00010 0.69381 0.00010 0.68945 0.00010 
2.500 0.68781 0.00011 0.68150 0.00011 0.68563 0.00011 0.68242 0.00010 0.67808 0.00010 0 
3.000 0.67875 0.00011 0.671:71 0.00011 0.67722 0.00011 0.67421 0.00011 0.66991 0.00010 r-
3.500 0.67190 0.00011 0.67~13 0.00011 0.67104 0.00011 0.66822 0.00011 0.66399 0.00011 :J:o 

::D 4.000 0.66671 0.00011 0.66722 0.00011 0.66651 0.00011 0.66392 0.00011 0.65976 0.00011 

" 4.500 0.66284 0.00011 0.66361 0.00011 0.66329 0.00011 0.66091 0.00011 0.65685 0.00011 m 
5.000 0.66003 0.00011 0.66107 0.00011 0.66113 0.00011 0.65898 0.00011 0.65499 0.00011 :J:o 
6.000 0.65698 0.00011 0.651:54 0.00011 0.65936 0.00011 0.65764 0.00011 0.65383 0.00011 Z 
7.000 0.65669 0.00012 0.65876 0.00012 0.66030 0.00012 0.65899 0.00012 0.65535 0.00012 0 
8.000 0.65864 0.00013 0.66119 0.00013 0.66343 0.00013 0.66252 0.00013 0.65902 0.00012 P 9.000 D.66252 0.00014 0.66554 0.00014 0.66845 0.00014 0.66790 0.00014 0.66451 0.00014 

~ 10.000 0.66814 0.00015 0.67161 0.00015 0.67515 0.00015 0.67493 0.00015 0.67162 0.00015 
11.000 0.67538 0.00017 0.67927 0.00017 0.68341 0.00017 0.68349 0.00017 0.6B022 0.00017 C) 
12.000 0.68417 0.00018 0.68847 0.00019 0.69316 0.00019 0.69349 0.00019 0.69023 0.00019 r-
13.000 0.69447 0.00020 0.69915 0.00020 0.70436 0.00021 0.70490 0.00021 0.7::>159 0.00021 m 
14.000 0.70628 0.00022 0.71133 0.00022 0.71700 0.00022 0.71770 0.00022 0.71428 0.00022 :e 
15.000 0.71961 0.00023 0.72~01 0.00024 0.73110 0.00024 0.73190 0.00024 0.72831 0.00024 
16.000 0.73450 0.00025 0.74023 0.00025 0.74668 0.00025 0.74751 0.00026 0.74367 0.00026 
17.000 0.75101 0.00027 0.75703 0.00027 0.76378 0.00027 0.76456 0.00027 0.76040 0.00027 
18.000 0.76921 0.00029 0.77549 0.00029 0.78247 0.00029 0.78312 0.00029 0.77852 0.00029 
19.000 0.78918 0.00031 0.79569 0.00032 0.80281 0.00032 0.80323 0.00032 0.79808 0.00032 
20.000 ::>.81103 0.00035 0.81773 0.00035 0.82489 0.00035 0.82496 0.00035 0.81914 0.00035 
21.000 0.83489 0.00038 0.84173 0.oe039 0.84881 0.00039 0.84839 0.00039 0.84175 0.00039 
22.000 0.86090 0.00042 0.86782 0.00043 0.87468 0.00043 0.87360 0.00043 0.85597 0.00043 
23.000 0.88923 0.00046 0.89616 0.00046 0.90262 0.00046 0.90071 0.00046 0.89187 0.00046 
24.000 0.92008 0.00048 0.92693 0.00048 0.93279 0.00048 0.92980 0.00049 0.91952 0.00049 
25.000 0.95367 0.00050 0.9GC32 0.00050 0.96533 0.00051 0.96099 0.00051 0.94899 0.00051 
26.000 ::>.99027 0.00059 0.99658 0.00059 1.00043 0.00059 0.99440 0.00058 0.93036 0.00056 
27.000 1.01369 0.00076 

SAT 26.432 1.00707 0.00068 
SAT 26.495 1.01567 0.OC070 
SAT 26.647 1.02458 0.00073 
SAT 26.830 1.02390 0.00075 
SAT 27.039 1.01503 0.00077 



TABLE 20 B (CONT.) IONIC MEAN NOlAL ACtIVITY CCEFFICIENT OF SODIUM CHLORIDE SOLUTION 

70.000 DEG C 80.000 OEG C 90.000 DEG C 100.000 OEG C 110.000 OEG C 

WEIGHT % COEFF. S. E. COEFF. S. E. COEFF. S .E. COEFF. S. E. COEFF. S.E. 

0.000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 1.00000 0.00000 
0.100 0.86890 0.00002 0.86617 0.00002 0.86323 0.00002 0.86007 0.00002 0.S5669 0.00002 
0.200 0.83053 0.00004 0.82707 0.00004 0.S2334 0.00004 0.81933 0.00004 0.81504 0.00004 ~ 
0.300 0.80552 0.00005 0.80161 0.00005 0.79737 0.00005 0.79282 0.00005 0.78795 0.00005 ::I: 
0.400 0.78694 0.00006 0.78269 0.00006 0.77808 0.00006 0.773'3 0.00006 0.76784 0.00006 m 
0.500 0.77220 0.00007 0.76769 0.00007 0.76280 0.00007 0.75753 0.00007 0.75191 0.00007 ::a 
0.600 0.76005 0.00007 0.75533 0.00007 0.75020 0.00007 0.74468 0.00007 0.73877 0.00008 3: 

0 0.700 0.74976 O.OOOOS 0.74487 0.00008 0.73954 0.00008 0.73379 0.00008 0.72765 0.00008 C 
0.800 0.74088 0.00008 0.73585 0.00008 0.73034 0.00008 0.724'<:0 0.00008 0.71805 0.00008 -< 
0.900 0.73311 0.00009 0.72794 0.00009 0.72229 0.00009 0.71618 0.00009 0.70964 0.00009 Z 
1.000 0.72623 0.00009 0.72095 0.00009 0.71515 0.00009 0.70889 0.00009 0.70218 0.00009 ~ 
1.200 0.71454 0.00009 0.70906 0.00009 0.70303 0.00009 0.69650 0.00010 0.68950 0.00010 3: 
i .400 0.70494 0.00010 0.69930 0.00010 0.69308 0.00010 0.68631 0.00010 0.67906 0.00010 0 
1.600 0.69691 0.00010 0.69114 0.00010 0.68474 0.00010 0.67777 0.00010 0.67030 0.00010 'T1 
1.800 0.69009 0.00010 0.68420 0.00010 0.67765 0.00010 0.67050 0.00010 0.66282 0.00010 c:: 
2.000 0.68423 0.00010 0.67824 0.00010 0.67155 0.00010 0.66424 0.00010 0.65637 0.00010 Z 
2.500 0.67275 0.00010 0.66654 0.00010 0.65955 0.00010 0.65188 0.00010 0.64360 0.00011 0 

-I 
3.000 0.66450 0.00010 0.65813 0.00010 0.65089 0.00011 0.64291 0.00011 0.63426 0.00010 0 3.500 0.65854 0.00010 0.65202 0.00010 0. 64456 0.00011 0.63629 0.00011 0.62731 0.00010 Z 4.000 0.65428 0.00011 0.64763 0.00011 0.63997 0.00011 0.631"'3 0.00011 0.62212 0.00010 en 
4.500 0.65133 0.00011 0.64456 0.00011 0.63671 0.00011 0.62792 0.00011 0.61831 0.00010 'T1 
5.000 0.64946 0.00011 0.64258 0.00011 0.63454 0.00011 0.62550 0.00011 0.61559 0.00010 0 
6.000 0.64825 0.00011 0.64116 0.00011 0.63275 0.00011 0.62322 0.00011 0.61272 0.00011 ::a 
7.000 0.64972 0.00012 0.64240 0.00011 0.63362 0.00011 0.62360 0.00011 0.61251 0.00011 ~ 
8,000 0.65333 0.00012 0.64576 0.00012 0.63660 0.00012 0.62606 0.00012 0.61436 0.00012 0 
9.000 0.65873 0.00014 0.65090 0.00013 0.64132 0.00013 0.63024 0.00013 0.61791 0.00013 c:: 

10.000 0.66571 0.00015 0.65758 0.00015 0.64755 0.00015 0.63591 0.00014 0.62290 0.00014 m 
11.000 0.67415 0.00017 0.66567 0.00017 0.65515 0.00016 0.64289 0.00016 0.62916 0.00016 0 c:: 12.000 0.68394 0.00019 0.67507 0.00018 0.66400 0.00018 0.65108 0.00018 0.63659 0.00017 en 
13.000 0.69503 0.00020 0.68571 0.00020 0.67405 0.00020 0.660£0 0.00020 0.64508 0.00019 en 
14.000 0.70740 0.00022 0.69756 0.00022 0.68523 0.00022 0.67079 0.00021 0.65458 0.00021 0 

~ 15.000 0.72102 0.00024 0.71060 0.00024 0.69752 0.00023 0.68221 0.00023 0.66504 0.00022 2 
J 16.000 0.73590 0.00025 0.72480 0.00025 0.71090 0.00025 0.69464 0.00024 0.67643 0.00024 c:: 
~ 

17 .000 0.75205 0.00027 0.74019 0.00027 0.72536 0.00026 0.70805 0.00026 0.68871 0.00025 3: 
18.000 0.76950 0.00029 0.75676 0.00028 0.74090 0.00028 0.722'<:4 0.00027 0.70187 0.00027 0 

0 19.000 0.78827 0.00031 0.77453 0.00031 0.75752 0.00030 0.737131 0.00029 0.71589 0.00029 ::I: 
i 20.000 0.80839 0.00035 0.79352 0.00034 0.77523 0.00033 0.754'3 0.00032 0.73077 0.00031 .-
? 21.000 0.82991 0.00038 0.81376 0.00038 0.79404 0.00037 0.771.<:2 0.00036 0.74648 0.00035 0 
::u 22.000 0.85287 0.00042 0.83526 0.C0042 0.81395 0.00041 0.78966 0.00040 0.76302 0.00038 ::a 
CD 23.000 0.87730 0.00046 0.85804 0.00046 0.83497 0.00045 0.80886 0.00044 0.78037 0.00043 \5 ;;-to 

C 24.000 0.90326 0.00049 0.88213 0.00049 0.85709 0.00049 0.82899 0.00048 0.79852 0.00047 m 

J 25.000 0.93077 0.00051 0.90753 0.C0051 0.88033 0.00051 0.85005 0.00051 0.81745 0.00050 
26.000 0.95987 0.00055 0.93425 0.00055 0.90464 0.00055 0.87201 0.00054 0.83714 0.00053 

< 27.000 0.99058 0.00071 0.96228 0.C0068 0.93002 0.00065 0.89484 0.00063 0.S5754 0.00061 
~ 28.000 0.918d8 0.00086 0.87863 0.00081 .. SAT 27.272 0.99921 0.00079 
~ SAT 27.525 0:97751 0.C0082 z 
9 SAT 27.795 Q.95093 0.00085 
~r.3 SAT 28.079 0.92038 0.00089 

cD 
SAT 28.373 0.88666 0.00094 C1'I 

CD 
c.:» 

U1 U1 



!- 01 
"0 TABLE 21 A YATER SATURATION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION, (KPA) Co) 

::T m 
'< 
!I' 
0 0.000 OEG C 5.000 DEG C 10.000DEG C 15.000 DEG C 20.000 DEG C 
::T 
CD 

13 MOLALITY V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. 
:u 
~ 0.000 0.61121 0.00000 0.87247 0.00000 1.22794 0.00000 1.70532 0.00000 2.33854 0.00000 
C 0.001 0.61119 0.00000 0.87244 0.00000 1.22790 0.00000 1.70526 0.00000 2.33846 0.00000 
I» 0.002 0.61117 0.00000 0.87241 0.00000 !.22785 0.00000 1.70520 0.00000 2.33838 0.00000 
~ 0.005 0.61111 0.00000 0.87232 0.00000 1.22772 0.00000 1.70502 0.00000 2.33813 0.00000 
< 0.010 0.61100 0.00000 0.87216 0.00000 1.22751 0.00000 1.70472 0.00000 2.33773 0.00000 0 .- 0.020 0.61079 0.00000 0.87187 0.00000 1.22709 0.00000 1.70414 0.00000 2.33693 0.00000 
~ 0.050 0.61017 0.00000 0.87099 0.00000 1.22585 0.00000 1.70242 0.00000 2.33457 0.00000 ~ 
z 0.100 0.60916 0.00000 0.86954 0.00000 1.22382 0.00000 1.69959 0.00000 2.33069 0.00000 
P 0.200 0.60717 0.00000 0.86669 0.00000 1.21979 0.00000 1.69400 0.00000 2.32301 0.00000 
.!" 0.300 0.60519 0.00000 0.86386 0.00000 I. 21579 0.00000 1 . 68843 0.00000 2.31536 0.00000 
~ 0.400 0.60322 0.00000 0.86103 0.00000 1.21180 0.00000 1.68286 0.00000 2.30770 0.00000 
IQ 0.500 0.60126 0.00000 0.85820 0.00000 1 .20780 . 0.00000 1.67728 0.00000 2.30001 0.00000 co 
en 0.600 0.59929 0.00000 0.85537 0.00000 1.20378 0.00000 1.67167 0.00000 2.29230 0.00000 

0.700 0.59731 0.00000 0.85253 0.00000 1.19976 0.00000 1.666D5 0.00000 2.28455 0.00000 !'" 
0.800 0.59534 0.00000 0.84968 0.00000 1.19571 0.00000 1.66039 0.00000 2.27675 0.00000 P 0.900 0.59335 0.00000 0.84681 0.00000 1.19165 0.00000 1.65471 0.00000 2.26890 0.00001 

?E 1.000 0.59136 0.00000 0.84394 0.00000 1.18756 0.00000 1.648:;)9 0.00000 2.26101 0.00001 
1.200 0.58733 O.OOOCO 0.83812 0.00000 1.17930 0.00000 1.63742 0.00001 2.24504 0.00001 0 
1.400 0.58326 O.OOOCO 0.83223 0.00000 1.17092 0.00001 1.62559 0.00001 2.22883 0.00001 r-
1.500 0.58120 O.OOOCO 0.82925 0.00000 1.16668 0.00001 1.61915 0.00001 2.22063 0.00001 l> 
1.600 0.57912 O.OOOCO 0.82625 0.00001 i.16241 0.00001 1.61376 0.00001 2.21236 0.00001 ::JJ 
1.800 0.57491 O.OOOCO 0.82017 0.00001 i.15376 0.00001 1.60154 0.00001 2.19561 0.00002 '" m 2.000 0.57063 0.00OC1 0.81397 0.00001 1.14495 0.00001 1.58930 0.00002 2.17856 0.00002 l> 2.200 0.56626 O.OOOCI 0.80767 0.00001 1.13598 0.00001 1.57614 0.00002 2.16122 0.00003 Z 
2.400 0.56181 O.OOOCI 0.80124 0.00001 i.12686 0.00002 1.56336 0.00002 2.14358 0.00003 C 
2.500 0.55956 O.OOOCl 0.79799 0.00001 '.12223 0.00002 1.55749 0.00002 2.13465 0.00003 !=' 2.600 0.55728 O.OOOCI 0.79470 0.00001 '.11756 0.00002 1.55036 0.00003 2.12563 0.00004 
2.800 0.55265 O.OOOCI 0.78803 0.00002 1.10810 0.00002 1.53772 0.00003 2.10738 0.00004 :z 
3.000 0.54794 O.OOOCl 0.78124 0.00002 ' .09847 0.00002 1.52426 0.00003 2.08882 0.00005 C') 
3.200 0.54313 O.OOOCI 0.77432 0.00002 ' .OSS66 0.00003 1.51057 0.00004 2.06996 0.00005 r-
3.400 0.53824 O.OOOCI 0.76728 0.00002 ' .07869 0.00003 1.49665 0.00004 2.05080 0.00006 m 
3.500 0.53576 O.OOOCI 0.76372 0.00002 · .07365 0.00003 1.48961 0.00004 2.04111 0.00006 :e 
3.600 0.53325 0.000C2 0.76012 0.00002 · .06856 0.00003 1 .48252 0.00004 2.03135 0.00006 
3.800 0.52818 0.000C2 0.75283 0.00003 ' .05826 0.00004 1.46816 0.00005 2.01161 0.00007 
4.000 0.52301 0.00002 0.74543 0.00003 · .04780 0.00004 1.45359 0.00006 1.99159 0.00008 
4.200 0.51776 0.000C2 0.73790 0.00003 · .03718 0.00005 1.43881 0.00007 1.97129 0.00009 
4.400 0.51242 0.00003 0.73027 0.00004 ' .02640 0.00005 1.42382 0.00007 1.95073 0.00010 
4.500 0.50972 0.000C3 0.72640 0.00004 ; .02096 0.00006 1.41626 0.00008 1.94035 0.00011 
4.600 0.50700 0.00003 0.72251 0.00004 : .01547 0.00006 1.40864 0.00008 1.92991 0.00011 
4.800 0.50150 0.00003 0.71465 0.00005 i .00440 0.00007 1.39327 0.00009 1.90885 0.00012 
5.000 0.49592 0.00004 0.70667 0.00005 0.99318 0.00007 1.37771 0.00010 1 .88754 0.00013 
5.200 0.49025 0.00004 0.69859 0.00005 0.98183 0.00007 1.36196 0.00)10 1.86601 0.00014 
5.400 0.48451 0.00004 0.69041 0.00005 0.97034 0.00007 1.34605 0.00:>10 1.84425 0.00014 
5.500 0.48161 0.00004 0.68628 0.00005 0.96454 0.00007 1.33803 0.000010 1.83329 0.00014 
5.600 0.47869 0.00004 0.68213 0.00005 0.95871 0.00008 1.32996 0.00'011 1.82228 0.00014 
5.800 0.47280 0.00004 0.67374 0.00006 0.94696 0.00008 1 .31371 0.00011 1 .80011 0.00016 
6.000 0.46683 0.00005 0.66526 0.00007 0.93508 0.00010 1.29731 0.00014 1.77774 0.00019 

SAT 6.096 0.46394 0.00006 
SAT 6.099 0.66102 0.00008 
SAT 6.106 0.92873 0.00011 
SAT 6.117 1.28767 0.00016 
SAT 6.131 1.76305 0.00022 



TABLE 21 A (CONT.) WATER SATURATICN VArOU~ rRESSU~E OF SODIUM CHLORIDE SOLUTION. (KPA) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY V.P. S. E. V.P. S. E. \i.P. S.E. V.P. S.E. V.P. S.E. 

0.000 3. 16874 0.00000 4.24520 O.OOCOO 7.:;8127 0.00000 . 12.3448 0.0000 19.9331 0.0000 
0.001 3.16863 0.00000 4.24505 O.OOCOO 7.38101 0.00000 12.3443 0.0000 19.9324 0.0000 
0.002 3.16851 0.00000 4.24-190 0.00000 7.28075 0.00000 12.3439 0.0000 19.9317 0.0000 
0.005 3.16818 0.00000 4.24445 0.00000 7.27997 0.00000 12.3426 0.0000 19.9296 0.0000 
0.010 3.16763 0.00000 4.24372 0.00000 7.27869 0.00000 12.3405 0.0000 19.9261 0.0000 -I 
0.020 3.16655 0.00000 4.24227 0.00000 7.27617 0.00000 12.3362 0.0000 19.9193 0.0000 J: 

m 
0.050 3.16335 0.00000 4.23798 0.00000 7.36872 0.00000 12.3238 0.0000 19.8992 0.0000 ::t:J 
0.100 3.15809 0.00000 4.23094 0.00000 7.35647 0.00000 12.3033 0.0000 19.8661 0.0000 s: 
0.200 3.14768 0.00000 4.21698 0.00000 7.::3219 0.00000 12.2627 0.0000 19.8005 0.0000 0 
0.300 3.13729 0.00000 4.20305 O.OOCOO 7. ::0792 0.00000 12.222' 0.0000 19.7349 0.0000 0 
00400 3.12689 0.00000 4.18908 0.00000 7.28358 0.00001 12.1813 0.0000 19.6690 0.0000 < 
0.500 3.11645 0.00000 4.17506 O.OOCOO 7.25911 0.00001 12. 1403 0.0000 19.6027 0.0000 Z 

> 0.600 3.10596 0.00000 4.16097 O.OOCOl 7.23450 0.00001 12.0990 0.0000 19.5359 0.0000 
== 0.700 3.09541 0.00001 4.14679 O.OOCOl 7.20972 0.00001 12.0574 0.0000 19.4686 0.0000 0 0.800 3.08480 0.00001 4.13252 O.OOCOl 7.18477 0.00001 12.0155 0.0000 19.4009 0.0000 

0.900 3.07411 0.00001 4.11815 O.OOCOI 7.15963 0.00002 11. 9733 0.0000 19.3325 0.0000 "T1 

1.000 3.06336 0.00001 4.10367 O.OOCOl 7.13430 0.00002 11.9308 0.0000 19.2636 0.0001 c: 
Z 

1.200 3.04160 0.00001 4.07439 0.00C02 7.08302 0.00003 11 .8446 0.0000 19.1241 0.0001 0 
1.400 3.01951 0.00001 4.04464 0.00C02 7.03091 0.00003 11.7570 0.0001 18.9823 0.0001 -I 
1.500 3.00832 0.00002 4.02958 0.00C02 7.00452 0.00004 11.7127 0.0001 18.9105 0.0001 (5 
1.600 2.99705 0.00002 4.01tl39 0.00C03 6.97791 0.00004 11.6680 0.0001 18.8380 0.0001 Z 
1.800 2.97420 0.00002 3.98364 0.00C03 6.92403 0.00006 11.5774 0.0001 18.6914 0.0002 (I) 

2.000 2.95097 0.00003 3.95236 0.00C04 6.86923 0.00007 11.4853 0.0001 18.5424 0.0002 "T1 

2.200 2.92734 0.00004 3.92054 0.00C05 6.81353 0.00009 11 . 3918 0.0001 18.3910 0.0002 0 
2.400 2.90330 0.00004 3.88819 0.00C06 6.75692 0.00010 11.2967 0.0002 18.2373 0.0003 ::t:J 

2.500 2.89113 :>.00005. 3.87182 0.00C06 6.72827 0.00011 1 f .2487 0.0002 18.1596 0.0003 > 
2.600 2.87886 0.00005 3.85531 0.00C07 6.69940 0.00012 11.2002 0.0002 18.0813 0.0003 0 
2.800 2.85401 ::>.00006 3.82189 0.00C07 6.64100 0.00013 11.1023 0.0002 17.9231 0.0004 c: m 
3.000 2.82876 0.00006 3.78795 0.00C08 6.58173 0.00014 11.0030 0.0002 17.7628 0.0004 0 
3.200 2.80310 0.00007 3.75349 0.00C09 6.52161 0.00016 10.9024 0.0003 17.6005 0.0004 c: 
3.400 2.77706 0.00007 3.71852 0.00C10 6.46065 0.00017 10.8004 0.0003 17.4362 0.0005 (I) 

3.500 2.76390 :>.00008 3.70085 0.00011 6.42988 0.00018 10.7490 0.0003 17.3533 0.0005 (I) 

3.600 2.75064 0.00008 3.68305 0.00011 6.39890 0.00019 10.6972 0.0003 17.2700 0.0005 0 
~ 3.800 2.72384 :>.00009 3.64711 0.00013 6.33638 0.00022 10.5929 0.0004 17.1021 0.0006 0 

" 4.000 2.69667 0.00011 3.61069 0.00014 6.27311 0.00025 10.487<: 0.0004 16.9326 0.0007 2 
:T 
'< 4.200 2.66915 0.00012 3.57383 0.00016 6.20914 0.00028 10.3808 0.0005 16.7615 0.0008 s: 
III 

n 4.400 2.64130 0.00014 3.53654 0.00018 6.14449 0.00032 10.2732 0.0005 16.5890 0.0009 0 
:T 4.500 2.62724 0.00015 3.51773 0.00019 6.11193 0.00034 10.2191 0.0006 16.5023 0.0009 J:: 
<II 4.600 2.61311 0.00015 3.49882 0.00020 6.C7921 0.00035 10.1648 0.0006 16.4152 0.0010 r-
~ 0 

4.800 2.58461 0.00017 3.46072 0.00022 6.C1333 0.00039 10.055<: 0.0007 16.2403 0.0011 ::t:J 
II 

~ 
5.000 2.55580 0.00018 3.42223 0.00024 5.94689 0.00042 9.9453 0.0007 16.0643 0.0011 6 
5.200 2.52671 0.00019 3.38339 0.00025 5.87993 0.0001\3 9.831\1. 0.0007 15.8874 0.0012 m 

'0 5.400 2.49734 0.00019 3.34422 0.00025 5.81250 0.00044 9.7230 0.0008 15.7097 0.0012 
1U 
jj 5.500 2.48256 0.00019 3.32451 0.00026 5.77861 0.00045 9.6670 0.0008 15.6207 0.0013 

< 5.600 2.46771 0.00019 3.30472 0.00026 5.74462 0.00045 9.6109 0.0008 15.5314 0.0013 

~ 5.800 2.43783 0.00021 3.26493 0.00028 5.67634 0.00049 9.498<: 0.0008 15.3526 0.0013 
... 6.000 2.40772 0.00025 3.22487 0.00034 5.60772 0.00057 9.3855 0.0009 15.1734 0.0015 
-fA 6.200 5.53877 0.00075 9.2723 0.0012 11\.9940 0.0019 
Z SAT 6.148 2.38536 0.00031 
? SAT 6.168 3.19109 0.00042 
,~ SAT 6.216 5.53329 0.00076 
to SAT 6.274 9.230~ 0.0013 en 
:D SAT 6.341 14.8673 0.0023 Col 
tJ1 -..J 



c.... TABLE 21 A (CONT.) (KPA) C1I 

-0 
WATER SATURATION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION. Col 

CO 

.i 
!'l 70.000 DEG C 80.000 !lEG C 
0 

90.000 PEG C 100.000 OEG :: 110.000 DEG C 
::r 
C1) MOLALITY V.P. S.E. V.P. S.E. V.P. S.E. V. F. S.E. V.P. S.E. 
13 
:u 0.000 31.1173 0.0000 47.3748 0.0000 70.1190 0.0000 101.:::250 0.0::>00 143.2455 C.OOOO 
~ 0.001 31.1762 0.0000 47.3731 0.0000 70.1165 0.0000 101.~213 0.0::>00 143.2403 C.OOOO 

0 0.002 31.1751 0.0000 47.3715 0.0000 70.1140 0.0000 101.':1177 0.0::>00 143.2352 C.OOOO 
III 0.005 31.1718 0.0000 47.3665 0.0000 70.1066 0.0000 101.2070 0.0::>00 143.2200 C.OOOO 
1» 0.010 31.1664 0.0000 47.3582 0.0000 70.0944 0.0000 101.2893 O.moo 143.1950 C.OOOO 
< 0.020 31.1557 0.0000 47.3420 0.0000 70.0703 0.0000 101 . ~545 0.0::>00 143.1457 C.OOOO 
lit 0.050 31.1242 0.0000 47.2941 0.0000 69.9994 0.0000 101.1519 0.0::>00 143.0006 C.OOOO 
.... 0.100 31.0725 0.0000 47.2155 0.0000 69.8830 0.0000 100. £836 0.0::>00 142. 7627 0.0000 
",. 
~ 0.200 30.9699 0.0000 47.0595 0.0000 69.6521 0.0000 100.E500 0.0::>00 142.2914 0.0001 
z 0.300 30.8672 0.0000 46.9035 0.0000 69.4212 0.0000 100.:;164 0.0::>01 141.8203 0.0001 
P 
N 

0.400 30.7641 0.0000 46.7468 0.0000 69.1892 0.0001 99.£814 O.mOI 141.3474 C.OOOI . 0.500 30.6603 0.0000 46.5890 0.0000 68.9558 0.0001 99.E443 0.0::>01 140.8116 0.0001 .... 
co 0.600 30.5558 0.0000 46.4302 0.0001 68.7207 0.0001 99.2048 O.mOI 140.3926 0.0002 
01> 0.700 30.4505 0.0000 46.2701 0.0001 68.4838 0.0001 98.9628 0.m02 139.9100 0.0002 en 

0.800 30.3443 0.0001 46.1087 0.0001 68.2450 0.0001 98. e 181 0.0:)02 139.4238 0.0003 fT1 
0.900 30.2373 0.0001 45.9460 0.0001 68.0043 0.0002 98.n07 0.0:)02 1311.9338 C.0003 
1.000 30.1294 0.0001 45.7820 0.0001 67.7616 0.0002 97.9204 0.0:)03 1311.4399 0.0004 r> 
1.200 29.9109 0.0001 45.4498 0.0002 67.2702 0.0003 91.2113 0.0:)04 137.4403 0.0005 

?E 1.400 29.6887 0.0001 45.1120 0.0002 66.7700 0.0003 96.4908 0.m05 136.4250 C.0001 
1.500 29.5762 0.0002 44.9411 0.0003 66.5178 0.0004 96.1262 0.0::>06 135.9114 0.0008 (") 
1.600 29.4627 0.0002 44.7687 0.0003 66.2630 0.0004 95.7588 0.0::>06 135.3940 0.0009 r 
1.800 29.2331 0.0002 44.4199 0.0004 65.7474 0.0006 95.0156 0.0:)08 134.3477 C.OOll > 
2.000 28.9998 0.0003 44.0656 0.0005 65.2239 0.0007 94.2616 0.0:>10 133.2866 0.0014 ::0 
2.200 28.7630 0.0004 43.7060 0.0006 64.6929 0.0008 93.4969 0.0:)12 132.2111 0.0017 " 2.400 28.5226 0.0004 43.3413 0.0007 64.1546 0.0010 92. '1222 0.0014 13 i . 1221 C.0020 rn 
2.500 28.4011 0.0005 43.1570 0.0007 63.8827 0.0011 92.3311 0.0:)15 130.5726 C.0022 > 
2.600 28.2188 0.0005 42.9716 0.0008 63.6092 0.0011 91.9318 0.0:)16 130.0201 0.0023 Z 

C 
2.800 28.0311 0.0006 42.5971 0.0008 63.0572 0.0013 91.1444 0.0:)18 1211.9061 C.0026 

~ 3.000 27.7815 0.0006 42.2182 0.0009 62.4990 0.0014 90.2425 o.ono 127.1809 0.0029 
3.200 21.5282 0.0007 41.8350 0.0010 61.9349 0.0015 89.5327 0.0:)22 126.6455 C.0032 Z 
3.400 27.2722 0.0007 41.4478 0.0011 61.3653 0.0017 88.7151 0.0::>24 125.5007 0.0035 

G) 
3.500 27.1431 0.0008 41.2528 0.0012 61.0786 0.0018 88.3047 0.0:>25 124.9250 C.0036 
3.600 27.0134 0.0008 41.0569 0.0012 60.7907 0.0018 87.892'1 0.0:)27 124.3474 C.0038 r rn 
3.800 26.7522 0.0009 40.6626 0.0014 60.2116 0.0021 81.C626 0.0:)30 123.1868 C.00-12 :E 
4.000 26.4887 0.0010 40.2651 0.0016 59.6283 0.0023 86. :2279 0.0034 122.0197 C.0048 
4.200 26.2230 0.0012 39.8648 0.0018 59.0414 0.0027 85.3887 0.0:)39 120.8411 0.0054 
4.400 25.9554 0.0014 39.4620 0.0021 58.4514 0.0031 84.5457 0.0:)44 119.6700 0.0062 
4.500 25.8210 0.0014 39.2598 0.0022 58.1554 0.0033 84.1229 0.0::>47 119.0801 C.0066 
4.600 25.6862 0.0015 39.0571 0.0023 57·8587 0.0035 83.6995 0.0:>50 118.4894 C.0071 
4.800 25.4154 0.0011 38.6502 0.0026 57.2639 0.0039 82.8510 0.0:)56 117.3063 C.0079 
5.000 25.1433 0.0018 38.2419 0.0028 56.6673 0.0043 82.C007 0.0062 116.1216 C.0088 
5.200 24.8701 0.0019 37.8323 0.0030 56.0696 0.0046 81.1495 0.OJ68 114.9363 C.0097 
5.400 24.5960 0.0020 37.4220 0.0032 55.4713 0.0049 80.2980 0.0072 113.751 C.01O 
5.500 24.4588 0.0020 37.2166 0.0032 55.112::> 0.0050 79.8723 0.0074 113. i 59 C.Oll 
5.600 24.3214 0.0021 37.0111 0.0033 54.8728 0.0050 19.4469 0.0075 112.567 e.Oll 
5.800 24.0463 0.0021 36.6001 0.0034 54.2746 0.0052 78.5969 0.0078 11'.386 C.Oll 
6.000 23.7710 0.0023 36.1893 0.0036 53.6113 0.0055 77.74B1 0.0':)83 110.207 C.012 
6.200 23.4958 0.0028 35.1790 0.0042 53.0814 0.0062 76.9030 0.0092 109.032 C.013 
6.400 23.2208 0.0031 35.3697 0.0053 52.4813 0.0077 76.C60 0.011 107.862 C.016 
6.500 52.1912 0.0087 75.641 0.012 107.279 C.018 
6.600 .75.:222 0.014 106.698 0.020 

SAT 6.416 23.1984 0.0038 
SAT 6.498 35.1686 0.0061 
SAT 6.587 51.9348 0.0099 
SAT 6.680 74.886 0.016 
SAT 6.718 105.667 0.025 



TABLE 21 B W~TER SATURATION VAPOUR PRESSURE aF SODIUM CHLORIDE SOLUTION. (KPA) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % V.P. S. E. V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. 

0.000 0.61121 O.OOOO[) 0.87247 0.00000 1.22794 0.00000 1.70532 O.OOCOO 2.33854 0.00000 
0.100 0.61085 0.00000 0.87195 0.0:)000 1. 22721 0.00000 1.70431 O.OOCOO 2.33716 0.00000 -i 
0.200 0.61050 0.00000 0.87144 0.00000 1.22650 0.00000 1.70332 O.OOCOO 2.33580 0.00000 :r: 
0.300 0.61014 0.00000 0.87094 0.00000 1.22579 0.00000 1.70233 0.00000 2.33445 0.00000 m 
0.400 0.60979 O.OOOO[) 0.87044 0.00000 1. 22509 0.00000 1.70136 O.OOCOO 2.33311 0.00000 ::u 
0.500 0.60944 0.00000 0.86994 0.00000 1.22438 C).OOOOO 1.70038 0.00000 2.33177 0.00000 i: 
0.600 0.60910 0.00000 0.86945 0.0:>000 1.22368 0.00000 1.69941 0.00000 2.33044 0.00000 0 
0.700 0.60875 0.0000) 0.86895 0.00000 1. 22298 0.00000 1.69843 0.00000 2.32910 0.00000 0 

-< 
0.800 0.60840 0.0000') 0.86845 0.00000 1.22228 0.00000 1.69746 O.OOCOO 2.32777 0.00000 Z 
0.900 0.60806 0.00000 0.86796 0.0:)000 1.22158 C).OOOOO 1.69649 O.OOCOO 2.32643 0.00000 ~ 
1.000 0.60771 0.00000 0.86746 0.00000 1.22088 0.00000 1.69551 0.00000 2.32509 0.00000 == 1.200 0.60701 0.00000 0.86647 0.00000 1. 21948 C).OOOOO 1.69356 0.00000 2.32241 0.00000 0 
1.400 0.60632 0.0000) 0.86547 0.00000 1. 21808 0.00000 1.69160 0.00000 2.31972 0.00000 ." 
1.600 0.60562 0.0000) 0.86447 0.0:)000 1.21666 0.00000 1.68964 0.00000 2.31702 0.00000 c: 
1.800 0.60492 0.00000 0.86347 0.00000 1. 21525 0.00000 1.68767 0.00000 2.31431 0.00000 Z 
2.000 0.60422 0.00000 0.86246 0.00000 1.21383 C).OOOOO 1.68569 0.00000 2.31159 0.00000 0 
2.500 0.60246 0.00000 0.85993 0.00000 1. 21025 0.00000 1.68070 0.00000 2.30472 0.00000 -i 

3.000 0.60068 0.00000 0.85737 0.0:)000 1.20663 0.00000 1.67564 0.00000 2.29776 0.00000 (5 
3.500 0.59888 0.00000 0.85478 0.00000 1.20296 0.00000 1.67052 0.00000 2.29071 0.00000 Z 

4.000 0.59706 0.00000 0.85216 0.0:>000 1.19923 0.00000 1.66532 O.OOCOO 2.28354 0.00000 rn 
." 

4.500 0.59521 0.00000 0.84950 0.00000 1.19546 0.00000 1.66004 O.OOCOO 2.27626 0.00000 0 
5.000 0.59334 0.00000 0.84680 0.00000 1.19162 0.00000 1.65468 O.OOCOO 2.26886 0.00001 ::u 
6.000 0.58951 0.00000 0.84127 0.00000 1.18377 0.00000 1.64368 0.00001 2.25368 0.00001 > 
7.000 0.58555 0.00000 0.83555 0.00000 1.17563 0.00000 1.63229 0.00001 2.23795 0.00001 0 
8.000 0.58145 0.00000 0.82962 0.00000 1. 16720 0.00001 1.62047 0.00001 2.22163 0.00001 c: 
9.000 0.57719 0.00000 0.82346 0.00001 1. 15844 0.00001 1.60819 0.00001 2.201\66 0.00002 m 

10.000 0.57275 0.00001 0.81705 0.00001 1. 14932 0.00001 1.59542 0.00001 2.18702 0.00002 0 
11. 000 0.56813 0.00001 0.81037 0.0:)001 1.13982 0.00001 1.58212 0.00002 2. 16865 0.00003 c: rn 
12.000 0.56331 0.00001 0.80340 0.0:>001 1. 12992 0.00002 1.56825 0.00002 2.14950 0.00003 rn 
13.000 0.55826 0.00001 0.79612 0.0:)001 1. 11958 0.00002 1.55379 0.00003 2.12954 0.00004 0 

~ 14.000 0.55299 0.00001 0.78852 0.00001 1. 10879 0.00002 1.53869 0.00003 2.10872 0.00004 0 

" 
15.000 0.54747 0.00001 0.78057 0.00002 1.09752 0.00002 1.52293 0.00003 2.08699 0.00005 <= =s- 16.000 0.54169 0.00001 0.77225 0.00002 1.08573 0.00003 1.50647 0.00004 2.06432 0.00005 !: '< 

!D 17 .000 0.53564 0.00002 0.76355 0.0:>002 1. 07341 0.00003 1.48929 0.00004 2.04066 0.00006 0 
0 18.000 0.52930 0.00002 0.75445 0.00002 1.06054 0.00004 1.47133 0.00005 2.01597 0.00007 :c =s-
ID 19.000 0.52266 0.00002 0.74492 0.00003 1.04708 0.00004 1.45259 0.00006 1.99021 0.00008 .-
? 20.000 0.51570 0.00002 0.73495 0.00004 1.03301 0.00005 1.43301 0.00001 1.96333 0.00009 0 
XI 21.000 0.50841 0.00003 0.72452 0.00004 1.01831 0.00006 1.41258 0.00008 1.93530 0.00011 ::u 
dI 22.000 0.50078 0.00003 0.11361 0.00005 1.00294 0.00007 1.39125 0.00009 1.90608 0.00013 6 
;-4' 

Iii' 
23.000 0.49278 0.00004 0.70220 0.00005 0.98690 0.00007 1.36899 0.00010 1 .87562 0.00014 m 
24.000 0.48441 0.00004 0.69027 0.00005 0.97014 0.00007 1.34578 0.00010 1.81\388 0.00014 

j) 25.000 0.47565 0.00004 0.67780 0.00006 0.95264 0.00008 1.32157 0.00011 1.81082 0.00015 
< 26.000 0.46641 0.00005 0.66476 0.00007 0.93437 C).0001O 1.29633 0.00014 1 .77641 0.00019 
~ SAT 26.268 0.46394 0.00006 
-" SAT 26.278 0.66102 0.00008 
".. 
~ SAT 26.300 0.92873 0.00011 
Z 
? SAT 26.334 1.28767 0.00016 

.J>-) SAT 26.378 1.76305 0.00022 

iO <n 
CD 

CJ) 

U'I CD 



~ 
0'1 

"" "D 0 
::T 
'< Tll.BI.E 21 B (CONT.) WATEk SATURAlION VAPOUR PRESSURE OF SODIUM CHLORIDE SOLUTION, (KPA) 
!II 
0 
::T 
ID 25.000 DEG C 30.000 DEG C 1\0.000 DEG C 50.000 DEG C 60.000 DEG C 
? 
:II WeIGHT % V.I'. S.E. V.P. 5.E. V.I'. S.E. V.P. S.E. V.P. S.E. 
~ 
C 0.000 3.16874 0.00000 4.24520 0.00000 7.38127 0.00000 12.3448 0.0000 19.9331 0.0000 
11.1 

P 0.100 3.16686 0.00000 4.24268 0.00000 7.37689 0.00000 12.3374 0.0000 19 .9212 0.0000 

~ 
0.200 3.16502 0.00000 4.24022 0.00000 7.37260 0.00000 12.3303 0.0000 19.9097 0.0000 
0.300 3.16319 0.00000 4.23777 O.COOOO 7.36835 0.00000 12.3232 0.0000 19.8982 0.0000 

~ 0.400 3.16137 0.00000 4.23534 O.COOOO 7.36412 0.00000 12.3161 0.0000 19.8868 0.0000 
]a 0.500 3.15956 0.00000 4.23291 0.00000 7.35989 0.00000 12.3090 0.0000 19.8753 0.0000 
Z 0.600 3.15775 0.00000 4.23048 0.00000 7.35567 0.00000 12.3020 0.0000 19.8640 0.0000 
P 0.700 3.15594 0.00000 4.22805 O.COOOO 7.35146 0.00000 12.2919 0.0000 19.8526 0.0000 
~ 0.800 3.15413 0.00000 4.22563 0.00000 7.34723 0.00000 12.2878 0.0000 19.8412 0.0000 
~ 

CD 0.900 3.15232 0.00000 4.22320 O.COOOO 7.34301 0.00000 12.2808 0.0000 19.8297 0.0000 
00 1.000 3.15050 0.00000 4.22077 O.COOOO 7.33878 0.00000 12.2137 0.0000 19.8183 0.0000 en 

1.200 3.14687 0.00000 4.21589 O.COOOO 7.33029 0.00000 12.2595 0.0000 19.7954 0.0000 m 
1.400 3.14322 0.00000 4.21100 O.COOOO 7.32177 0.00000 12.2452 0.0000 19.7723 0.0000 

f' 1.600 3.13956 0.00000 4.2C608 O.COOOO 7.31321 0.00000 12.2309 0.0000 19.7492 0.0000 
1.800 3.13588 0.00000 4.2C115 O.COOOO 7.30461 0.00000 12.2165 0.0000 19.7259 0.0000 ?E 2.000 3.13218 0.00000 4.19618 0.00000 7.29596 0.00000 12.2020 0.0000 19.7025 0.0000 
2.500 3.12285 0.00000 4. 18366 O.COOOO 7.27412 0.00001 12.1654 0.0000 19.6433 0.0000 (') 

3.000 3.11339 0.00000 4.17095 O.COOOO 7.·25194 0.00001 12.1282 0.0000 19.5832 0.0000 r 
l> 

3.500 3.10379 0.00000 4.15805 O.COOOI 7.22941 0.00001 12.0904 0.0000 19.5221 0.0000 :0 
4.000 3.09404 0.00001 4.14495 O.COOOI 7.20650 0.00001 12.0520 0.0000 19.4599 0.0000 '" 4.500 3.08413 0.00001 4.13162 O.COOOI 7.18320 0.00001 12.0129 0.0000 19.3966 0.0000 m 
5.000 3.07405 0.00001 4.11806 O.COOOI 7.15949 0.00002 11.9731 0.0000 13.3321 0.0000 l> 
6.000 3.05337 0.00001 4.09023 O.COOOI 7.11077 0.00002 11.8912 0.0000 19.1996 0.0001 Z 
1.000 3.03193 0.00001 4.06137 0.COO02 7.06022 0.00003 11.8063 0.0001 19.0621 0.0001 0 

8.000 3.00968 0.00002 4.03141 0.COO02 7.00773 0.00004 11.7181 0.0001 19.9192 0.0001 ~ 
9.000 2.98656 0.00002 4.00027 0.COO03 6.95316 0.00005 11.6264 0.0001 113.7707 0.0001 Z 

10.000 2.96250 0.00003 3.96788 0.COO04 6.89642 0.00006 11 .5310 0.0001 Ig.6163 0.0002 
11.000 2.93745 0.00003 3.93416 0.COO05 6.83737 0.00008 11.4318 0.0001 13.4557 0.0002 C'l 
12.000 2.91137 0.00004 3.89904 O.COOOS 6.77590 0.00010 11 .3286 0.0002 13.2888 0.0003 j'" 

m 
13.000 2.88417 0.00005 3.86246 0.00006 6.71191 0.00011 11.2212 0.0002 19.1152 0.0003 :E 
14.000 2.85583 0.00006 3.82434 0.COOO7 6.64528 0.00013 11 . 1095 0.0002 17.9347 0.0003 
15.000 2.82627 0.00006 3.78460 0.COO08 6.57589 0.00014 10.9932 0.0002 17.7471 0.0004 
16.000 2.79544 0.00007 3.74319 0.00009 6.50365 0.00016 10.8723 0.0003 17 . 5521 0.0004 
17 .000 2.76329 0.00008 3.70003 0.00011 6.42845 0.00018 10.7466 0.0003 17.3495 0.0005 
18.000 2.72976 0.00009 3.65505 0.00012 6.35019 0.00021 10.6159 0.0004 17.1392 0.0006 
19.000 2.69481 0.00011 3.60820 0.00014 6.26877 0.00025 10.4801 0.0004 15.9210 0.0007 
20.000 2.65837 0.00013 3.55939 0.00017 6.18411 0.00030 10.3391 0,0005 15.6947 0.0008 
21.000 2:62041 0.00015 3.50859 0.00020 6.09610 0.00035 10.1928 0.0006 15.4602 0.0009 
22.000 2.58086 0.00017 3.45571 0.00023 6.00469 0.00039 10.0411 0.0007 15.2174 0.0011 
23.000 2.53969 0.00018 3.40072 0.00024 5.90979 0.00043 9.8838 0.0007 15.9662 0.0012 
24.000 2.49684 0.00019 3.34355 0.00025 5.81135 0.00044 9.7211 0.0008 15.7067 0.0012 
25.000 2.45227 0.00020 3.28415 0.00027 5.70930 0.00047 9.5527 0.0008 15.4389 0.0013 
26.000 2.40592 0.00026 3.22248 0.00034 5.60363 0.00058 9.3788 0.0009 15.1628 0.0015 
27.000 14.8786 0.0022 

SAT 26.432 2.38536 0.00031 
SAT 26.495 3.19109 0.00042 
SAT 26.647 5.53329 0.00076 
SAT 26.830 9.2302 0.0013 
SAT 21.039 H.8673 0.0023 



TABLE 21 B (CONT.) WATER SATURATION VAPOUR PRESSURE OF SOOIUM CHLORIDE SOLUTION. (KPA) 

70.000 DEG C 80.000 OEG C 90.000 DEG C 100.000 DEG C 110.000 OEG C 

WEIGHT % V.P. S.E. V.P. S.E. V.P. S.E. V.P. S.E. V.P. S. E. 

0.000 31.1773 0.0000 47.3748 0.0000 70.1190 ::>.0000 101.3250 0.0000 113.2455 0.0000 
0.100 31.1588 0.0000 47.3466 0.0000 70.0772 ::>.0000 101.2644 0.0000 143.1598 0.0000 
0.200 31.1406 0.0000 47.3191 0.0000 70.0363 ::>.0000 101.2053 0.0000 143.0762 0.0000 -I 
0.300 31.1227 0.0000 47.2917 0.0000 69.9959 ::>.0000 101.1468 0.0000 142.9934 0.0000 ::t: 
0.400 31.1048 0.0000 47.2646 0.0000 69.9556 ::>.0000 101.0886 0.0000 142.9112 0.0000 m 
0.500 31.0870 0.0000 47.2374 0.0000 69.9155 ::>.0000 101.0306 0.0000 142.8291 0.0000 :xl 

0.600 31.0691 0.0000 47.2104 0.0000 69.8754 ::>.0000 100.9726 0.0000 1<12.7472 0.0000 !: 
0.700 31.0513 0.0000 47.1833 0.0000 69.8353 ::>.0000 100.9146 0.0000 142.6653 0.0000 0 

0 
0.800 31.0335 0.0000 47. 1562 0.0000 69.7951 ::>.0000 100.8566 0.0000 142.5834 0.0000 < 
0.900 31.0156 0.0000 47.1290 0.0000 69.7550 ::>.0000 100.7986 0.0000 142.5013 0.0000 Z 
1.000 30.9977 0.0000 47.1018 0.0000 69.7147 ::>.0000 100.7405 0.0000 142.4192 0.0000 > 
1.200 30.9619 0.0000 47.0473 () "000 69.6340 ::>.0000 100.6239 0.0000 142.2546 0.0001 :!: 
1.400 30.9258 0.0000 46.9926 0.0000 69.5530 ::>.0000 100.5068 0.0000 142.0892 0.0001 (; 
1.600 30.8896 0.0000 ~6.9375 0.0000 69.4715 ::>.0000 100.3891 0.0001 141.9230 0.0001 ." 
1.800 30.8532 0.0000 46.8822 0.0000 69.3896 ::>.0000 100.2708 0.000.1 141.7560 0.0001 c: 
2.000 30.8165 0.0000 46.8265 0.0000 69.3072 ::>.0000 100.1518 0.0001 141.5880 0.0001 Z 
2.500 30.7240 0.0000 46.6858 0.0000 69.0990 0.0001 99.8511 0.0001 141.1634 0.0001 0 

-I 
3.000 30.6299 0.0000 46.5428 0.0000 68.8873 0.0001 99.5454 0.0001 110.7321 0.0001 <5 3.500 30.5342 0.0000 46.3973 0.0001 68.6'121 0.0001 99.2346 0.0001 140.2935 0.0002 
4.000 30.4368 0.0000 46.2493 0.0001 68.4530 ::>.0001 98.9183 0.0002 139.847.3 0.0002 Z 

CJ) 
4.500 30.3376 0.0001 46.0986 0.0001 68.2300 0.0001 98.5964 0.0002 139.3932 0.0003 ." 
5.000 30.2367 0.0001 45.9451 0.0001 68.0029 ::>.0002 98.2687 0.0002 138.9310 0.0003 0 
6.000 30.0291 0.0001 45.6296 0.0001 67.5361 ::>.0002 97.5950 0.0003 137.9811 0.0005 :D 
7.000 29.8137 0.0001 45.3020 0.0002 67.0516 ::>.0003 96.8960 0.0004 136.9960 0.0006 > 
8.000 29.5898 0.0002 4<'1.9618 0.0003 66.5485 ::>.0004 96.1705 0.0006 135.9738 0.0008 0 
9.000 29.3573 0.0002 44.6084 0.0003 66.0261 ::>.0005 95.4173 0.0007 134.9132 0.0010 C 

10.000 29.1155 0.0003 44.2413 0.0004 65.4835 ::>.0006 94.635<'1 0.0009 133.8126 0.0013 rn 
11.000 28.8643 0.0003 43.8598 0.0005 64.9200 0.0008 93.8239 0.0011 132.6709 0.0016 0 

C 
12.000 28.6031 0.0004 43.4635 0.0006 64.3349 ::>.0009 92.9817 0.0013 131.4868 0.0019 CJ) 
13.000 28.3317 0.0005 43.0519 0.0007 63.7276 0.0011 92.1081 0.0016 130.2593 0.0023 CJ) 
14.000 28.0497 0.0006 42.6245 0.0008 63.0976 ::>.0013 91.2023 0.0018 128.9874 0.0026 0 

~ 
15.000 27.7569 0.0006 42.1809 0.0009 62.4441 0.0014 90.2637 0.0021 127.6704 0.0029 0 

"tI 16.000 27.4527 0.0007 41.7208 0.0011 61.7668 ::>.0016 89.2916 0.0023 126.3076 0.0033 c: 
:. 17.000 27.1372 0.0008 41 .2438 0.0012 61.0653 0.0018 88.2857 0.0026 124.8984 0.0036 

== '< 
!'> 18.000 26.8099 0.0009 40.7496 0.0014 60.3393 ::>.0020 87.2455 0.0029 123.4426 0.0041 () 

9 19.000 26.4706 0.0010 40.2379 0.0016 59.5884 ::>.0024 86.1708 0.0034 121.9399 0.0048 :r: 
(1) 20.000 26.1193 0.0012 39.7086 0.0019 58.8126 ::>.0028 85.0616 0.0041 120.3903 0.0057 5 ? 21.000 25.7557 0.0015 39.1617 0.0023 58.0118 ::>.0034 83.9180 0.0049 118.7941 0.0068 

:XI 22.000 25.3799 0.0017 38.5970 0.0026 57.1861 ::>.0039 82.7400 0.0057 117.1517 0.0081 :::II 

~ 23.000 24.9918 0.0019 38.01<'17 0.0029 56.3357 ::>.0045 81.5283 0.0065 115.4637 0.0093 6 
C 24.000 24.5914 0.0020 37.4150 0.0032 55.4611 0.0049 80.2835 0.0072 113.731 0.010 rn 
DI 25.000 24.1789 0.0021 36.7982 0.0033 54.5629 ::>.0051 79.0064 0.0077 111.955 0.011 
Jil' 26.000 23.7546 0.0023 36.1649 0.0036 53.6419 ::>.0056 77.6983 0.0083 110.137 0.012 
< 27.000 23.3189 0.0033 35.5156 0.0049 52.6991 ::>.0071 76.361 0.010 108.279 0.015 
~ 28.000 74.995 0.015 106.383 0.021 

~ SAT 27.272 23. 1984 0.0038 . SAT 27.525 35.1686 0.0061 
Z SAT 27.795 51.9348 ::>.0099 9 
.N 

SAT 28.079 74.886 0.016 

... SAT 28.373 105.667 0.025 
<11 

CD 
0> 

$6 

en .... 



~ U1 
-a TABLE 22 A APPARENT ~OLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, LPHI (v/MOLi "" ::T N 
'< 
!It 
0 0.000 DEG C 5.000 DEG G 10.000 OEG C 15.0CO DEG C 20.000 DEG C 
::T 
ill 

~ MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 
:II 

:t 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
C 0.001 40.55 0.05 44.04 0.03 47.61 0.02 51.29 0.01 55.14 0.01 
III 0.002 54.62 0.09 59.89 0.06 65.18 0.04 70.57 0.03 76.13 0.02 .F 0.005 78.00 0.22 87.34 0.15 96.45 0.10 105.51 0.07 '14.69 0.05 
< 0.010 97.39 0.43 112.14 0.29 126.17 0.19 139.82 0.13 153.37 0.09 
~ 0.020 112.90 0 .. 80 136.66 0.54 158.68 0.36 179.57 0.24 199.87 0.17 
;. 0.050 105.6 1.7 151.4 1.2 192.45 0.77 230.13 0.50 265.57 0.36 
Z 0.100 43.2 2.9 119.3 2.0 186.1 1.3 246.11 0.84 301. 21 0.59 
9 0.200 - 129. 1 4.6 -2.5 3.1 107.1 2.0 ?03.6 1.3 ~90. 61 0.88 
.!'l 0.300 -318.3 5.8 -148.3 3.8 -2.0 2.5 12G.0 1.6 ~40. 2 1 . 1 

cD 
0.400 -510.5 G.7 -301.6 4.4 -122.3 2.8 34.1 1.7 172.9 1.2 

Q) 0.500 -701.5 7.3 -456.9 4.8 -2-17 . 1 3.0 -64.6 1.9 97.0 1.2 
Ul 0.600 -889.4 7.8 -611.7 5.0 -373.6 3.2 -166.7 1.9 16.3 1.3 

0.700 -1073.5 8.1 -764.8 5 2 -500.0 3.3 -270.0 2.0 -67.0 1.3 !'" 
0.800 -1253.3 8.4 -915.3 5 4 -625.4 3.3 -373.G 2.0 -151. 4 1.3 P 0.900 -1428.7 B.G -1063.1 5 5 -749.2 3.4 -476.6 2.0 -236.1 1.3 

::e 1.000 -1599.7 8.7 -1201 .7 5.6 -871. 0 3.4 -578.5 2.0 -320.6 1.3 
1.200 -1928.2 8.9 -1481 .1 5.6 -1107.8 3.4 -778.0 2.0 -~87 .0 1.3 0 1.400 -2239.3 9.0 -1753.2 5 6 -1334.6 3.4 -970.2 20 -£48.7 1.3 r 
1.500 -2388.5 9.1 -1881.2 5 6 -1444.1 3.4 -10634 2.0 -727.4 1.3 l> 
1.600 -2533.6 9.1 -2006.0 5 6 -1551.0 3.4 -1154.5 2.0 -1;04.5 1.3 ::0 
1.800 -2811.9 9.1 -2245.8 5 6 -1756.9 3.4 -1330.5 2.0 -£53.7 1.3 '" m 2.000 -3074.9 9.1 -2473.0 5 6 -1952.6 3.3 -1498.0 2.0 -IC96. 1 1.3 

l> 2.200 -3323.3 9.1 -2688. i 5 5 -2138 1 3.3 -1657.2 2.0 -1231 .6 1.4 Z 2.400 -3557.9 9.1 -2891. 6 5 5 '2313.B 3.3 -1808.1 2.1 -1 ~60. 2 1.4 C 
2.500 -3670.3 9.0 -2989. 1 5 5 -2398. 1 3.3 -1880.6 2.1 -1~21. 9 1.5 C 2.600 -3779.4 9.0 -3083.8 5 5 -2480.1 3.3 -1951.0 2.1 -1 ~81 .9 1.5 
2.800 -3988.4 9.0 -3265.5 5 5 -2637.2 3.3 -2086.0 2.1 -1596.9 1.6 :z: 
3.000 -4185.6 9.0 -3436.9 5 5 -2785.5 3.3 -2213.5 2.2 -1705.4 1.6 C) 
3.200 -4371.5 9.0 -3598.6 5 5 -2925.4 3.4 -2333.5 2.2 -1807.4 1.7 r 
3.400 -4546.6 9.0 -375~.O 5 5 -3057. 1 3.4 -2446.5 2.3 -1903.1 1.8 m 
3.500 -4630.4 9.1 -3823.8 5.5 -3120.1 3.4 -2500.4 2.3 -1948.7 1.8 :.e 
3.600 -4711.6 9.1 -3894.5 5 5 -3181.1 3.4 -2552.7 2.3 -1992.8 1.8 
3.S00 -4866.9 9.1 -4029.5 5 5 -3297.6 3.5 "2652.1 2.4 -2C76.5 1.8 
4.000 -5013.0 9.2 -4156.3 5.6 -3406.8 3.5 -2745.2 2.4 -2154.5 1.9 
4.200 -5150.3 9.3 -4275.4 5.7 -3509.2 3.5 -2832.:> 2.4 -2226.9 1.9 
4.400 -5279.:2 9.4 -4387.1 5.7 -3604.8 3.6 -2912.B 2.5 -2293.8 1.9 
4.500 -5340.6 9.4 -4440.2 5.8 -3650.2 3.6 -2951.0 2.5 -2325.2 1.9 
4.600 -5400.1 9.5 -4491.5 5.8 -3694.0 3.6 -2987.7 2.5 -2355.3 1.9 
4.800 -5513.3 9.6 -4589.1 5.9 -3776.9 3.7 -3056.9 2.5 -2411.5 1.9 
5.000 -5619.2 9.7 -4619.9 6.0 -3853.8 3.7 -3120.5 2.5 -2462.6 2.0 
5.200 -5717 .9 9.8 -476£.4 6.0 -3924.7 3.8 -3178.7 2.6 -2508.6 2.0 
5.400 -5809.9 9.9 -484~.6 6.1 -3989.9 3.8 -3231.4 2.6 -2549.5 2.0 
5.500 -5853 10 -4879.4 6.1 -4020.3 3.9 -3255.B 2.6 -2568.1 2.0 
5.600 -5895 10 -491l.7 6.2 -4049.4 3.9 -3278.9 2.6 -2585.4 2.0 
5.800 -5974 10 -4980.8 6.3 -4103.3 3.9 -3321.1 2.6 -2616.4 2.0 
6.000 -6047 10 -5041.1 6.4 -4151. 7 4.0 -3358.1 2.7 -2642.3 2.0 

SAT 6.096 -6079 10 
SAT 6.099 -50GE.8 6.4 
SAT 6.'06 -4175.2 4.0 
SAT 6.117 -3377.2 2.7 
SAT 6.131 -2656.5 2.0 



TABLE 22 A (CONT.) APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, LPHI (J/MOL) 

25.000 DEG C 30.000 nEG C 40.000 DEG C 50.COO DEG C 60.000 DEG C 

MOLALITY VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 c.oo 0.00 0.00 0.00 
0.001 59.19 0.01 63.48 0.01 72.89 0.01 83.58 0.01 95.73 0.01 
0.002 81.94 0.02 88.04 0.02 101.36 0.02 116.4'3 0.02 133.51 0.03 
0.005 124.11 0.04 133.91 0.04 155.02 0.05 178.70 0.06 205,40 0.07 
0.010 167.08 0.03 181.17 0.08 211.15 0.10 244.44 0.11 281,77 0.13 -I 
0.020 220.02 0.15 240.40 0.16 283.10 0.18 329.88 0.20 381.93 0.23 ::t: m 
0.050 299.77 0.32 333.51 0.33 402.25 0.38 475.70 0.43 556.20 0.50 :lJ 
0,100 353.15 0.51 403.36 0.53 503.02 0.63 606.91 0.72 718,90 0.82 3: 
0.200 370.91 0.77 446.92 0.80 593.64 0.95 742.1 1.1 898.8 1.3 0 
0.300 344.62 0.91 442.37 0.96 628.0 1.1 812.4 1.3 1004,0 1.5 C 
0.400 299.05 0.9~ 416.3 1.0 636.6 1.3 852.5 1.5 1074,4 1.7 -< 
0.500 243.2 1.0 378.5 1.1 630.7 1.3 875.3 1.6 1124.5 1.9 Z » 0.600 181.3 1 . 1 333.5 1 . 1 615.6 1.4 886.9 1.6 1161.4 2.0 3: 
0.700 115.9 1.1 284.2 1 . 1 594.5 1.4 891.0 1.7 1189.0 2.0 n 0.800 48 . .t 1 . 1 232.0 1.1 569.3 1.4 889.6 1.7 1210.0 2.1 
0.900 -20.1 1 . 1 178.1 1.1 541.2 1.4 884.4 1.7 1226,1 2.1 ." 

C 
1.000 -88.9 1.1 123.3 1.1 511. 1 1.4 876.2 1.7 1238.3 2.1 Z 
1.200 -226.0 1.0 12.8 1.1 447.5 1.4 854.1 1.7 1254.7 2.1 0 
1.400 -360.3 1.0 -96.7 1.1 381.8 1.4 827.3 1.7 1263.9 2 .. 1 -I 
1.500 -425.9 1.0 -150.6 1.1 348.9 1.4 813.0 1.7 1266.7 2.1 S 
1.600 -490A 1.0 -203.6 1 , 1 316.3 1.4 798.3 1.7 1268.8 2.1 Z 
1,800 -615.6 1.0 -306.8 1.1 252.0 1.4 768.7 1.7 1271.3 2.1 en 
2.000 -735.3 1 . 1 -405.8 1.1 190.0 1.5 739.6 1.7 1272.7 2.1 ." 
2.200 -849.3 1.1 -500.3 1.2 130.7 1.5 711. 7 1.7 1274.1 2.1 0 
2.400 -957.6 1.2 -589.9 1.2 74.5 1.5 685.6 1.8 1276.0 2.1 :lJ 

2.500 -1009.6 1.2 -632.9 1,3 47.7 1.5 673.3 1.8 1277.3 2.1 » 
2.600 -1060.1 1.3 -674.6 1.3 21.8 1 . 6 661.6 1 ,8 1278.9 2.1 0 
2.800 -1156.7 1.4 -754.4 1.4 -27.4 1.6 640.2 1.8 1283.4 2.1 C 

m 
3.000 -1247.7 1.4 -829.2 1.4 -72.8 1.6 621.4 1.8 1289,7 2.1 0 
3.200 -1333.1 1.5 -899.1 1.5 -114.5 1.7 605.5 1.9 1298.1 2.2 C 
3.400 -1412.9 1.6 -964. 1 1.5 -152.3 1.7 592.6 1.9 1308.8 2.2 en 
3.500 -1450.8 1.6 -994.7 1.6 -169.7 1.8 587.3 1.9 1315.0 2.2 (IJ 

3.600 -1487.3 1.6 -1024.2 1.6 -186.2 1.8 582.9 1.9 1321 ,9 2.2 0 
~ 3.800 -1556.4 1.6 -1079.6 1.6 -216.1 1.8 576.3 1.9 1337.7 2.2 C 
'1:1 4.000 -1620.3 1.7 -1130.2 1.7 -242.2 1.8 573.1 2.0 1356.1 2.2 2: 
~ 
'< 4.200 -1679.2 1.7 -1176.2 1.7 -264.3 1.9 573.2 2.0 1377.5 2.2 3: 
{n 

4.400 -1732.9 1.7 -1217.6 1.7 -282.4 1.9 576.8 2.0 1401.7 2.2 0 
0 
~ 4.500 -1758.0 1.7 -1236.6 1.7 -290.0 1.9 579.8 2.0 1415.0 2.2 ::t: 
CD 4.600 -1781.8 1.7 -1254.4 1.7 -296.6 1.9 583.8 2.0 1429.0 2.2 6 3 

~ 
4.800 -1825.7 1.7 -1286.6 1.7 -306.8 1.9 594.4 2.0 1459.4 2.3 :::a 
5.000 -1864.9 1.7 -1314.4 1.7 -312.9 2.0 608.6 2.1 1493.0 2.3 6 5.200 -1899.2 1.8 -1337.6 1.8 -314.9 2.0 626.4 2.1 1529.8 2.3 m 

0 5.400 -1928.8 1.8 -1356.3 1.8 -312.9 2.0 648.0 2.1 1570.0 2.4 I» 

~ 5.500 -1941.9 1.8 -1363.9 1.8 -310.3 2.0 660.2 2.2 1591.4 2.4 

< 5.600 -1953.7 1.8 -1370.4 1.8 -306.7 2.0 673.3 2.2 1613.6 2.5 

~ 5.800 -1973 . ., 1.8 -1380.0 1.8 -296.3 2.0 702.5 2.3 1660.6 2.6 
.... 6,000 -1989.0 1.8 -1384.9 1.8 -281.6 2.1 735.7 2.4 1711.2 2.8 
~ 6.200 -262.6 2.2 772.9 2.5 1765.4 3.0 
Z SAT 6.148 -1997.2 1.8 
!' SAT 6.168 -1385.5 1.8 
"., SAT 6.216 -260.9 2.2 
cD SAT 6.274 787.7 2.6 U! 
Q) SAT 6.341 1805.9 3.2 A. 
en Co) 



~ TAB'_E 22 A ~CONT.) APPARENT MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE. LPHI (J/MOL) 01 

~ 
~ 
~ 

'< t !II 
0 70.000 DEG C 80.000 DEG C 90.COO DEG C 100.000 DEG C 110.000 DEG C 
::r 
CD MOLALITY VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. VALUE S.E. ? 
:rJ 0.000 0.00 0.00 0.00 0.00 C.OO 0.00 0.00 0.00 0.00 0.00 CD 
;-to 0.001 109.48 0.02 124.95 0.02 142.28 0.02 161. 58 0.02 183.00 0.03 
C 0.002 152.80 0.03 174.48 0.04 198.71 0.04 225.65 0.04 255.52 0.06 

i 0.005 235.46 0.08 269.12 0.08 306.61 0.09 348.16 0.11 394.13 0.13 
0.010 323.63 0.14 370.32 0.16 422.11 0.17 479 .. 32 0.20 542.45 0.25 

< 0.020 439.94 0.27 504.32 0.29 575.34 0.32 653.42 0.37 739.25 0.47 
~ 0.050 644.91 0.56 742.33 0.62 848.71 0.67 964.53 0.78 1091.0 1.0 .... 0.100 840.79 0.94 973.2 1.0 1116. 1 1.1 1270.3 1.3 1437.2 1.7 .i>- 0.200 1066.5 1.4 1246.0 1.6 1437.3 1.7 1640.8 1.9 1859.2 2.6 z 
P 0.300 1206.9 1.8 1421.9 1.9 1648.8 2.0 1888.3 2.3 2143.5 3.2 
I» 0.400 1307.2 2.0 1552.1 2.2 1808.8 2.2 207B.l 2.6 2363.6 3.6 - 0.500 1384.1 2.2 1655.4 2.3 1938.4 2.4 2233.8 2.7 2545.8 3.9 ... 
<D 0.600 1445.5 2.3 1741.0 2.5 2047.9 2.4 2367.1 2.8 2703.1 4.1 
00 0.700 1496.0 2.4 1814.0 2.5 2143.1 2.5 2484.3 2.9 2842.5 4.3 U1 

0.800 1538.6 2.4 1877.8 2.6 2227.7 2.5 2589.6 2.9 2968.7 4.5 rn 0.900 1575.1 2.5 1934.3 2.7 2304.1 2.6 2685.6 2.9 3084.5 4.6 
1.000 1606.9 2.5 1985.3 2.7 2374.0 2.6 2774.3 2.9 3192.1 4.7 r> 
1.200 1660.2 2.6 2074.7 2.8 2499.0 2.6 2934.7 2.9 3388.3 4.8 ~ 1.400 1703.9 2.6 2152.1 2.8 2609.6 2.6 3078.5 2.9 3565.6 4.9 
1.500 1723.2 2.6 2187.5 2.8 2660.9 2.6 3145.7 2.9 3648.9 5.0 0 
1.600 1741.3 2.6 2221.2 2.8 2710.1 2.6 3210.4 2.9 3729.3 5.0 r 
1.800 1774.6 2.6 2284.6 2.9 2803.4 2.6 3333.6 2.9 3882.8 5.1 » 
2.000 1805.3 2.6 2344.1 2.9 2891.5 2.6 3L50.3 2.9 4028.5 5.2 :D 

~ 2.200 1834.7 2.7 2401.0 2.9 2975.8 2.7 3562.1 2.9 4168.2 5.3 m 
2.400 1863.5 2.7 2456.3 2.9 3057.5 2.7 3670.3 3.0 4303.3 5.4 » 2.500 1878.0 2.7 2483.6 2.9 3097.6 2.7 3723.4 3.0 4369.5 5.4 Z 
2.600 1892.5 2.7 2510.8 3.0 3137.4 2.7 3775.9 3.0 41134.8 5.5 0 
2.800 1922.0 2.7 2565.0 3.0 3216.3 2.8 3!i79.5 3.1 4563.7 5.6 P 3.000 1952.6 2.7 2619.5 3.0 3294.6 2.8 3982.0 3.2 4690.6 5.7 
3.200 1984.5 2.7 2674.6 3.0 3372.9 2.9 4083.6 3.2 4816.0 5.7 ~ 
3.400 2018.0 2.7 2730.6 3. I 3451. 5 2.9 4184.9 3.3 4940.4 5.8 C> 3.500 2035.4 2.7 2759. I 3.1 3491.0 2.9 4:t35.6 3.3 5002.3 5.9 r 
3.600 2053.3 2.7 2787.9 3.1 3530.7 2.9 4:t86.3 3.3 5064. I 5.9 m 
3.800 2090.7 2.7 2846.7 3.1 3610.9 3.0 4287.9 3.4 5187.6 5.9 =E 
4.000 2130.3 2.7 2907.1 3.1 3692.1 3.0 4~90. 1 3.4 5311.0 6.0 
4.200 2172.2 2.7 2969.4 3.1 3774.6 3.0 4593.0 3.4 5434.6 6.0 
4.400 2216.6 2.8 3033.6 3.1 3858.6 3.0 4696.8 3.4 5558.5 6.0 
4.500 2239.7 2.8 3066.5 3.2 3901. 1 3.0 4,)49.0 3.4 5620.6 6.0 
4.600 2263.6 2.8 3099.9 3.2 3944.1 3.0 4eOI.6 3.4 5682.8 6.1 
4.800 2313.2 2.8 3168.3 3.2 4031.2 3.0 4W7.4 3.4 5807.6 6.1 
5.000 2365.5 2.8 3239.1 3.2 4120.1 3.0 5014.5 3.4 5933.0 6.1 
5.200 2420.7 2.9 3312.2 3.2 4210.8 3.0 5122.7 3.3 6059.0 6.0 
5.400 2478.8 2.9 3387.6 3.2 4303.4 3.0 5n2.2 3.3 6185.5 6.0 
5.500 2508.9 2.9 3426.3 3.3 4350.3 3.0 5287.4 3.3 6249.0 6.0 
5.600 2539.8 3.0 3465.5 3.3 11397.8 3.0 5342.9 3.3 6312.7 6.0 
5.800 2603.9 3.1 3545.9 3.4 4494.0 3.0 5454.8 3.2 6440.3 6.1 
6.000 2671.0 3.3 3628.8 3.5 4592.2 3.1 5E67.9 3.3 6568.5 6.2 
6.200 2741.2 3.6 3714.2 3.8 11692.2 3.3 5682.2 3.5 6696.9 6.3 
6.400 2814.6 3.9 3802.2 4.1 4794.0 3.7 5797.4 3.8 6825.6 6.6 
6.500 4845.6 3.9 5855.4 4.1 6890.0 6.9 
6.600 5!H3.7 4.4 6954.4 7.1 

SAT 6.416 2820.7 4.0 
SAT 6.498 3846.4 4.3 
SAT 6.587 4890.7 4.2 
SAT 6.680 5960.6 4.7 
SAT 6.778 7069.0 7.8 



TABLE 22 B APPARENT MOLAL RELATIVE ENTHALPY OF SOOIUM CHlO~IOE. LPfH (J/MOL) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VA_UE S.E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.100 110.23 0.69 131.55 0.47 151.43 0.31 170.40 0.21 188.92 0.15 

~ 0.200 115.0 1.3 149.88 0.86 181.54 0.57 210.99 0.37 239.07 0.27 :t: 0.300 104.3 1.8 151. 1 1.2 193.00 0.78 231.41 0.51 267.52 0.37 m 
0.400 86.2 2.2 144.0 1.5 195.23 0.98 241.78 0.64 285.09 0.46 :D 
0.500 63.7 2.6 131.7 1.8 191.8 1.2 245.93 0.75 295.91 0.53 !i: 
0.600 38.2 3.0 116.1 2.0 184.5 1.3 245.82 0.85 302.08 0.60 0 
0.700 10.7 3.3 98.0 2.2 174.4 1.5 242.57 0.95 304.82 0.66 C 
0.800 -18.3 3.7 78.1 2.5 162.2 1.6 236.9 1.0 304.92 0.72 -< 

Z 
0.900 -48.5 4.0 56.7 2.6 148.2 1.7 229.4 1.1 302.90 0.77 ~ 
1.000 -79.5 4.2 34.2 2.8 133.0 1.8 220.2 1.2 299.17 0.82 3: 
1.200 -143.6 4.8 -13.4 3.2 99.2 2.0 198.4 1.3 287.63 0.90 0 1.400 -209.5 5~2 -63.6 3.4 62.3 2.2 172.8 1.4 271. 93 0.97 

'TI 1.600 -276.6 5.6 -115.6 3.7 23.0 2.4 144.5 1.5 253.1 1.0 c:: 
1.800 -344.5 6.0 -169.0 3.9 -18.0 2.5 114.1 1.6 231.8 1.1 Z 
2.000 -412.9 6.3 -223.3 4.1 -60.3 2.6 81.9 1.7 208.6 1.1 (') 

2.500 -584.8 6.9 -361.7 4.5 -170.3 2.9 -3.6 1.8 144.3 1.2 ~ 

3.000 -756.7 7.4 -502.3 4.8 -284.0 3.0 -94.2 1.9 73.8 1.2 0 
3.500 -927.7 7.S -643.4 5.1 -399.7 3.2 -187.9 1.9 -0.7 1.3 Z 
4.000 -1097.0 8 .~ -784.4 5.3 -516.3 3.3 -283.5 2.0 -77.9 1.3 CJ) 

4.500 -1264.4 8.4 -924.7 5.4 -633.2 3.3 -380.1 2.0 -156.7 1.3 'TI 
0 5.000 -1429.7 8.E -1063.9 5.5 -749.9 3.4 -477.2 2.0 -236.6 1.3 :D 

6.000 -1753.3 8.S -1338.1 5.6 -981. 3 3.4 -671.2 2.0 -397.8 1.3 » 7.000 -2067.0 9.Q -1605.7 5.6 -1208.7 3.4 -863.4 2.0 -558.8 1.3 £) 
8.000 -2370.6 9.1 -1865.9 5.6 -1431.0 3.4 -1052.2 2.0 -717.9 1.3 c:: 
9.000 -2663.9 9.1 -2118.2 5.6 -1647.3 3.4 -1236.8 2.0 -874.2 1.3 m 

10.000 -2946.8 9.1 -2362.3 5.6 -18~57.2 3.4 -1416.3 2.0 -1026.6 1.3 0 
11.000 -3219.2 9. f -2597.9 5.6 -2060.3 3.3 -1590.4 2.0 -1174.8 1.3 c:: 
12.000 -3481.2 9.1 -2824.9 5.5 -2256.3 3.3 -1758.7 2.0 -1318.1 1.4 Ul 

13.000 -3732.6 9.C -3043.2 5.5 -2444.9 3.3 -1920.8 2.1 -1456.2 1.5 Ul 
0 

C- 14.000 -3973.7 9.C -3252.6 5.5 -2626. 1 3.3 -2076.5 2.1 -1588.8 1.6 C 
"0 

15.000 -4204.2 9.C -3453.1 5.5 -2799.5 3.3 -2225.5 2.2 -1715.6 1.6 2 :- 16.000 -4424.4 9.C -3644.6 5.5 -2965.2 3.4 -2367.7 2.2 -1836.3 1.7 3: '< 17.000 -4634.2 9.1 -3827.1 5.5 -3122.9 3.4 -2502.9 2.3 -1950.8 1.8 !II (') 
0 18.000 -4833.6 9.1 -4000.5 5.5 -3272.6 3.4 -2630.8 2.3 -2058.6 1.8 :I: :- 19.000 -5022.6 9.2 -4164.7 5.6 -3414.0 3.5 -2751.3 2.4 -2159.6 1.9 
111 r-
3 20.000 -5201.4 9.3 -4319.7 5.7 ~3547 .1 3.6 -2864.1 2.4 -2253.5 1.9 0 
::tI 21.000 -5369.7 9.4 -4465.2 5.8 -3671.6 3.6 -2968.9 2.5 -2339.9 1.9 :D 

~ 22.000 -5527.5 9.6 -4601.3 5.9 -3787.3 3.7 -3065.5 2.5 -2418.5 1.9 6 
23.000 -5674.8 9.7 -4727.6 6.0 -3893.9 3.8 -3153.5 2.6 -2488.8 2.0 m 

0 24.000 -5811.4 9.9 -4843.8 6.1 -3990.9 3.8 -3232.3 2.6 -2550.2 2.0 a 
.PJ 25.000 -5937 10 -4949.7 6.2 -4078.0 3.9 -3301.4 2.6 -2602.1 2.0 
< 26.000 -6051 10 -5044.5 6.4 -4154.4 4.0 -3360.1 2.7 -2643.7 2.0 
~ SAT 26.268 -6079 10 

; SAT 26.278 -5068.8 6.4 
SAT 26.300 -4175.2 4.0 

Z SAT 26.334 -3377.2 27 !' SAT 26.378 -2656.5 2.0 
!'l .... UI CD .. (II 
U1 UI 
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~ TABLE 22 B (CONT.) APPARENT MCLAL RELJlTIVE ENTHALPY OF SODIUM CHLORIDE. LPHI (J/MOL) 
0 
:7 
(D 

25.0:)0 DEG C 30.000 DEG C 40.000 DEG C 50,000 DEG C 60.000 DEG C 
1'1 
::a WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S. E . VALUE S.E. ~ 
C 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 II) 

p 0.100 207.38 0.13 226.14 0.14 265.58 0.16 308.93 0.18 357.26 0.20 
< 0.200 266.49 0.23 293.85 0.24 350.26 0.28 411.23 0.32 478.52 0.37 
~ 0.300 302.31 0.32 336.62 0.33 406.':2 0.39 480.95 0.44 562.58 0.51 
..... 0.400 326.42 0.40 366.84 0.41 448.22 0.48 534.26 0.55 627.89 0.63 
~ 0.500 343.27 0.47 389.25 0.48 481.05 0.57 5 1 7.32 0.65 681.51 0.74 
z 0.600 355.07 0.53 406.24 0.55 507.67 0.64 613.28 0.73 727.01 0.84 
!l 0.700 363.16 0.58 419.23 0.60 529.68 0.71 643.96 0.81 766.49 0.93 
J"~ 0.800 368.37 0.63 429.11 0.65 548.11 0.77 6 70.54 0.88 801.3 1.0 
co 0.900 371. 28 0.67 436.50 0.70 563.68 0.83 693.84 0.95 832.3 1 . 1 
CI) 1.000 372.32 0.71 441.87 0.74 576. SO 0.88 714.5 1.0 860.3 1.2 UI 

1.200 369.92 0.78 447.75 0.82 597.72 0.97 749.2 1.1 908.9 1 .3 rn 1.400 362.93 0.84 448.62 0.88 612.7 1.0 P7.3 1.2 949.8 1.4 
P 1.600 352.46 0.88 445.70 0.93 623.3 1.1 800.3 1.3 984.8 1 .5 

1.800 339.26 0.92 439.78 0.97 630.~ 1.2 819.2 1.4 1015.2 1.6 :e 2.000 323.89 0.96 431.5 1.0 634.6 1.2 834.8 1.4 1041.9 1.6 
2.500 278.3 1.0 402.7 1.1 635.7 1.3 863.0 1.5 1095.8 1.8 0 
3.000 225.6 1.1 365.9 1.1 627.1 1.4 8 1 9.6 , .6 1136.4 1.9 ~ 
3.500 168.0 1.1 323.7 1.1 611.7 1.4 888.3 1.6 1167.7 2.0 :xl 
4.000 107.2 1.1 277.5 1.1 591.5 1.4 891.1 1.7 1192.1 2.0 " 4.500 44.2 1.1 228.6 1.1 567.6 1.4 889.4 1.7 1211. 2 2.1 IT! 
5.000 ~20.4 1 .1 177 .8 1.1 541.0 1.4 884.4 1.7 1226.2 2.1 » 
6.000 -152.3 1.0 72.4 1.1 482.~ 1.4 866.8 1.7 1247.0 2.1 Z 
7.000 -285.5 1.0 -35.6 1.1 418.7 1.4 842.7 1.7 1259.4 2.1 C 
8.000 -418.1 1.0 -144. 1 1.1 352.51 1.4 814.7 1.7 1266.4 2. 1 !=' 
9.000 -548.8 1.0 -251.7 1.1 286.~ 1.4 784.7 1.7 1270,1 2.1 Z 

10.000 -676.8 1 .1 -357.5 1.1 220.3 1.4 753.9 1.7 1272.1 2.1 
11.000 -801. 5 1.1 -460.6 1.2 155.6 1.5 723.4 1.7 1273.5 2. 1 G) 

12.000 -922.1 1.2 -560.5 1.2 92.S 1.5 694. f 1.8 1275.2 2.1 r 
IT! 

13.000 -1038.4 1.3 -656.7 1.3 32.S 1.5 666.6 1.8 1278.2 2. 1 ::E 14.000 -1149.9 1.4 -748.7 1.4 -23.51 1.6 641.6 1.8 1283.0 2.1 
15.000 -1256.3 1.4 -836.2 1.4 -77 .1 1.7 619.7 1.8 1290.5 2. 1 
16.000 -1357.3 1.5 -918.8 1.5 -126.0 1.7 601.4 1.9 1301.0 2.2 
17 .000 -1452.5 1.6 -996.1 1.6 -170. !5 1.8 587.1 1.9 1315.3 2.2 
18.000 -1541. 7 1.6 -1061.8 1.6 -209.9 1.8 577 .5 1.9 1334.0 2.2 
19.000 -1624.5 1.7 -1133.5 1.1 -243.8 1.8 5"3.0 2.0 1357.5 2.2 
20.000 -1700.6 1.7 -1192.9 1.7 -271.8 1.9 574.2 2.0 1386.5 2.2 
21.000 -1769.7 1.7 -1245.3 1.7 -293.2 1.9 581.6 2.0 1421.7 2.2 
22.000 -1831.1 1.7 -1290.5 1.7 -307.e 1.9 596.0 2.1 1463.6 2.3 
23.000 -1884.5 1.7 -1327.8 1.8 -314.5 2.0 618.0 2.1 1513.0 2.3 
24.000 -1929.3 1.8 -1356.5 1.8 -312.8 2.0 648.4 2.1 1570.1 2.4 
25.000 -1964.1 1.8 -1315.9 1.8 -301.2 2.0 688.0 2.2 1637.5 2.5 
26.000 -1989.8 1.B -1385.1 1.8 -280.E 2.1 737.8 2.4 1714.3 2.8 
21.000 1802.2 3.2 

SAT 26.432 -1997.2 1.B 
SAT 26.495 -13B5.5 1.8 
SAT 26.647 -260.2 2.2 
SAT 26.830 787.7 2.6 
SAT 27.039 1805.9 3.2 



TABLE ~2 B (CONT.) APPARENT MOLAL RELATIVE EN1HALPY OF SODIUM CHLORIDE. LPHI (J/MOL) 

10.COO DEG C 80.000 DEG C 90.000 DEG C 100.000 OEG C 110.000 DEG C 

WEIGHT % VALUE S.E. VALUE S. E. VALUE S.E. VALUE S. E. VALUE S.E. 

0.000 C.OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.100 411.21 0.23 411 . 16 0.26 531. ~9 0.28 610.28 0.32 690.49 0.41 
0.200 553.01 0.42 635.33 0.46 125.59 0.50 824.29 0.58 932.39 0.14 -I 0.300 652.49 0.58 151 . 19 0.64 858.92 0.69 976.18 0.79 1104.1 1.0 :I: 
0.400 730.54 0.12 842.13 0.79 964.128 0.85 1096.88 0.98 1240.1 1.3 rn 
0.500 195.26 0.85 919.12 0.93 1053.3 1.0 1198.2 1.2 1355.5 1.5 ::0 
0.600 850.13 0.96 985.0 1.1 1129.S 1.1 1286. 1 1.3 1455.2 1.7 == 
0.700 899.3 1.1 1043.1 1.2 1191. e 1.2 1364.0 1.4 1543.1 1.9 0 
0.800 942.6 1.2 1095.1 1.3 1258.e 1.4 1434.2 1.6 1623.5 2. 1 C 

-< 0.900 981.6 1.3 1142.2 1.4 ,1314.3 1.5 1498.3 1.7 1696.5 2.2 Z 
1.000 1017.1 1.3 1185.4 1.5 1365.2 1.5 1557.3 1.8 1763.8 2.4 :I> 
1.200 1079.6 1.5 1262.2 1.6 1456. E 1.7 1663.3 2.0 1884'.9 2.6 == 1.400 1133.5 1.6 1329. 1 1.7 1536.7 1.8 1756.1 2.1 1992.0 2.9 0 
1.600 1180.6 1.7 1388.4 1.9 1608.2 1.9 l8LO.6 2.2 2088.5 3.1 "T1 
1.800 1222.4 1.8 1441 .7 2.0 1673.C 2.0 1916.8 2.4 2116.5 3.3 C 
2.000 1259.9 1.9 1490.1 2.1 1732.3 2.1 1981.0 2.4 2251.7 3.4 Z 
2.500 1339.2 2.1 1594.1 2.2 1861 .9 2.3 21"1.6 2.6 2431.8 3.1 0 
3.000 1403.3 2.2 1682.0 2.4 1972.~ 2.4 2274.7 2.7 2593.9 4.0 -I 
3.500 1456.6 2.3 1756.9 2.5 2068.6 2.5 2392.4 2.8 2133. 1 4.2 0 
4.000 1501. 9 2.4 1822.8 2.6 2154.6 2.5 2498.6 2.9 2859.5 4.3 Z 
4.500 1541.0 2.4 1881.5 2.6 2232.7 2.5 2595.9 2 ~ 9 2976.2 4.5 

tJ) 

"T1 5.000 1575.3 2.5 1934.6 2.1 2304.5 2.6 2686.1 2.9 3085.1 4.6 0 
6.000 1633.0 2.5 2028.3 2.1 2433.1 2.6 2850.7 2.9 3285.3 4.7 ::0 
7.000 1680.4 2.6 2109.9 2.8 2549.1 2.6 2999.6 2.9 3468.2 4.9 :I> 8.000 1720.9 2.6 2183.3 2.8 2654.8 2.6 3131.7 2.9 3639.0 5.0 0 
9.000 1751.0 2.6 2251.0 2.9 2753.9 2.6 32128.2 2.9 3801.2 5.1 C 

10.000 1790.4 2.6 2315. 1 2.9 2848.5 2.6 3393.4 2.9 3957.3 5.2 rn 
11.000 1822.3 2.7 2377.0 2.9 2940.3 2.7 3515.0 2.9 4109.3 5.3 0 
12.000 1853.9 2.7 2438.0 2.9 3030.5 2.7 3634.6 3.0 4258.7 5.4 C 

tJ) 
13.000 1886.2 2.7 2499.1 3.0 3120.3 2.1 37!:3.3 3.0 4406.1 5.5 tJ) 
14.000 1919.8 2.7 2561 . 1 3.0 3210.6 2.8 3872. 1 :J. 1 4554.4 5.6 0 

~ 15.000 1955.6 2.7 2624.8 3.0 3302.3 2.8 39S 1.9 3.2 4702.9 5.1 C 

" 16.000 1994.2 2.7 2691.0 3.0 3396.1 2.9 4113.6 3.2 4852.9 5.8 ;: 
::T 11.000 2036.2 2.7 2160.4 3.1 3492.8 2.9 4237.9 3.3 5005.2 5.9 '< == !I' 18.000 2082.3 2.7 2833.6 3.1 3593.2 3.0 43E5.5 3.4 5160.5 5.9 0 0 19.000 2133.1 2.7 2911 .3 3.1 3697.7 3.0 4491.1 3.4 5319.5 6.0 
::T :I: 
(1) 20.000 2189.2 2.7 2994.1 3.1 3807.0 3.0 4633.2 3.4 5482.7 6.0 r-
¥l 21.000 2251.2 2.3 3082.6 3.2 3921.9 3.0 4774.4 3.4 5650.1 6.0 0 
:rJ 22.000 2319.8 2.3 3117.5 3.2 4042.7 3.0 4921.4 3.4 5823.9 6. 1 ::0 
~ 23.000 2395.8 2.3 3279.4 3.2 4110.3 3.0 5074.4 3.4 6002.8 6.0 6 
0 24.000 2479.8 2.9 3388.9 3.2 4305.0 3.0 5234.1 :3.3 6187.7 6.0 m 
III 25.000 2512.6 3.0 3506.9 3.3 4447.4 3.0 54CO.1 3.2 6318.7 6.1 P 26.000 2675.1 3.3 3633.8 3.5 4598.0 3.1 5514.7 3.3 6576.1 6.2 
< 21.000 2188.1 3.3 3770.5 4.0 4751.4 3.5 5156.2 3.7 6779.1 6.5 0 
:- 28.000 5945.3 <1.6 6989.3 1.3 ... SAT 27.272 2820.1 4.0 ~ 
Z SAT 21.525 3846.4 4.3 
P SAT 21.795 4890.7 4.2 
j') SAT 28.079 5960.6 4.7 
.... SAT 28.373 7069.0 7.8 CII U) 
01 ~ 
U1 ..... 



~ U1 

"U TABLE 23 A PARTIAL MOLAL RELATIVE ENTHALPY OF WATER. Ll (J/MDL) ~ 
Q:) 

:::r 
'< 
!" 
(") 
:::r 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 OEG C 20.000 DEG C 
CD 

? MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S. E. 

:xl 
~ 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0.001 -0.00 0.00 -0.00 0.00 -0.00 0.00 -:>'00 0.00 -0.00 0.00 
I» 0.002 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
.i» 0.005 -0.00 0.00 -0.00 0.00 -o.m 0.00 -0.00 0.00 -0.00 0.00 
< 0.010 -0.00 0.00 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.01 0.00 
0 
:- 0.020 -0.01 0.00 -0.01 0.00 -0.02 0.00 -0.02 0.00 -0.03 0.00 .... 0.050 0.04 0.00 0.01 0.00 -0.02 0.00 -0.04 0.00 -0.06 0.00 
!>-
Z 0.100 0.27 0.00 0.17 0.00 0.09 0.00 0.01 0.00 -0.05 0.00 

9 0.200 1.33 0.01 1.00 0.01 0.72 0.00 0.47 0.00 0.26 0.00 
j') 0.300 3.11 0.02 2.45 0.01 1.8B 0.01 1.40 0.00 0.99 0.00 

;D 0.400 5.53 0.02 4.46 0.01 3.55 0.01 2.77 0.00 2.09 0.00 

eo 0.500 B.54 0.03 7.00 0.02 5.6B 0.01 4.54 0.01 3.55 0.00 
(11 0.600 12.07 0.03 9.99 0.02 8.21 0.01 5.68 0.01 5.33 0.00 

0.700 16.06 0.04 13.41 0.02 11 . 12 0.01 9. 15 0.01 7.42 0.00 rn 
0.800 20.48 0.05 17.20 0.03 14.37 0.02 11.92 0.01 9.76 0.01 P 
0.900 25.27 0.05 21.33 0.03 17 .93 0.02 14.96 0.01 12.35 0.01 
1.000 30.39 0.06 25.76 0.04 21.75 0.02 lB.25 0.01 15.16 0.01 ~ 
1.200 41.47 0.08 35.38 0.05 30.0B 0.03 25.43 0.02 21.31 0.01 0 
1.400 53.42 0.10 45.80 0.07 39.13 0.04 33.26 0.03 28.04 0.02 r-
1.500 59.64 0.11 51.23 0.07 43.86 0.05 37.36 0.03 31.57 0.02 ". 
1.600 65.99 0.13 56.7B O.OB 48.69 0.05 41.55 0.04 35.18 0.03 ::D 
1.800 78.95 0.15 68.13 0.10 58.59 0.07 50. 13 0.05 42.57 0.04 " 2.000 92.10 0.17 79.65 0.12 68.65 0.08 5a.85 0.06 50.07 0.05 m 

". 
2.200 105.25 0.20 91.20 0.13 78.72 0.09 67.58 0.07 57.56 0.06 Z 
2.400 118.27 0.22 102.62 0.15 88.68 0.11 75.20 0.08 64.93 0.07 0 
2.500 124.6B 0.24 108.25 0.16 93.59 0.11 80.43 0.09 68.53 0.07 !=' 2.600 131.00 0.25 113.79 0.17 98.41 0.12 84.59 0.09 72.06 0.08 
2.800 143.34 0.29 124.61 0.20 107.81 0.14 92.65 0.10 78.87 0.08 ~ 
3.000 155. 18 0.33 134.97 0.23 116.77 0.16 10::>.30 0.12 85.27 0.09 C> 
3.200 166.43 0.37 144.78 0.26 125.22 0.18 107.45 0.13 91.18 0.10 r-
3.400 177.01 0.43 153.98 0.30 133.09 0.21 114 .02 0.15 96.51 0.11 m 
3.500 182.03 0.46 158.32 0.32 136.77 0.22 117 .07 0.15 98.94 0.12 =E 
3.600 186.86 0.49 162.48 0.34 140.28 0.24 113.95 0.16 101.19 0.12 
3.800 195.91 0.55 170.23 0.39 146.75 0.27 125. 15 0.19 105.15 0.14 
4.000 204.10 0.62 177.16 0.44 152.42 0.31 123.56 0.22 108.31 0.17 
4.200 211.38 0.69 183.21 0.49 157.22 0.34 133. 11 0.25 110.59 0.19 
4.400 217.70 0.77 188.32 0.54 161. 1::> 0.38 135.72 0.28 1 t 1 .92 0.22 
4.500 220.48 0,81 190.51 0.57 162.65 0.40 135.64 0.29 112 20 0.24 
4.600 223.00 0.85 192.43 0.60 163.95 0.42 137.30 0.31 112.20 0.25 
4.800 227.21 0.94 195.46 0.66 165.74 0.46 137.79 0.33 111.35 0.27 
5.000 230.3 1.1 197.34 0.73 166.35 0.50 137.07 0.36 109.26 0.29 
5.200 232.1 1.2 197.98 0.82 165.63 0.55 135.04 0.38 105.83 0.30 
5.400 232.7 1.4 197.30 0.95 163.67 0.62 131.60 0.41 100.92 0.29 
5.500 232.4 1.5 196.4 1.0 162.1::> 0.67 123.31 0.43 97.88 0.30 
5.600 231.8 1.7 195.2 1.1 160.15 0.73 126.61 0.46 94.42 0.30 
5;800 229.5 2.1 191.5 1.4 155.0::> 0.91 119.93 0.56 86.15 0.35 
6.000 225.5 2.6 186.1 1.8 148.1 1.2 111.40 0.75 75.97 0.48 

SAT 6.096 223.0 2.8 
SAT 6.099 182.7 2.0 
SAT 6.106 143.6 1.4 
SAT 6.117 105.50 0.90 
SAT 6.131 68.20 0.62 



TABLE 23 A (caNT.) PARTIAL MOLAL RELATIVE ENTHALPi OF WATER. Ll (J/MOL) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MoLALITY VALUE S.E. VALUE S. E . VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.001 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
0.002 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
0.005 -0.00 0.00 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.01 0.00 
0 .. 010 -0.01 0.00 -0.01 0.00 -0.02 0.00 -0.02 0.00 -0.02 0.00 -I 
0.020 -0.03 0.00 -0.03 0.00 -0.04 0.00 -0.05 0.00 -0.06 0.00 :::J: 

0.050 -0.08 0.00 -0.10 0.00 -0.13 0.00 -0.16 0.00 -0.20 0.00 m 
::J3 

0.100 -0.11 0.00 -0.16 0.00 -0.26 0.00 -0.35 0.00 -0.45 0.00 s::: 
0.200 0.08 0.00 -0.09 0.00 -0.39 0.00 -0.67 0.00 -0.95 0.00 0 
C.300 0.62 0.00 0.29 0.00 -0.31 0.00 -0.85 0.00 -1.37 0.00 0 
0.400 1.49 0.00 0.95 0.00 -0.00 0.00 -0.87 0.00 -1.69 0.01 -< 
0.500 2.68 0.00 1.89 0.00 0.50 0.00 -0.74 0.01 -1.92 0.01 Z 
C.600 4.15 0.00 3.08 0.00 1.20 0.01 -0.48 0.01 -2.06 0:01 l> 
C.700 5.88 0.00 4.50 0.00 2.07 0.01 -0.09 0.01 -2.12 0.01 s::: 
C.800 7.85 0.00 6.13 0.01 3.10 0.01 0.40 0.01 -2.11 0.01 0 
C.SOO 10.04 0.01 7.95 0.01 4.26 0.01 1.00 0.01 -2.04 0.02 "11 

1.000 12.41 0.01 9.93 0.01 5.55 0.01 1.68 0.02 -1.92 0.02 C 

1.200 17.64 0.01 14.31 0.01 8.44 0.02 3.24 0.02 -1.58 0.02 Z 
(") 

1.400 23.37 0.02 19.13 0.02 11.63 0.02 4.98 0.03 -1.18 0.03 -I 
1.500 26.38 0.02 21.66 0.02 13.30 0.03 5.89 0.03 -0.98 0.03 6 
1.600 29.45 0.02 24.25 0.02 15.01 0.03 6.81 0.03 -0.80 0.04 Z 
1.800 35.75 0.03 29.53 0.03 18.46 0.04 8.61 0.04 -0.53 0.04 (J) 

2.000 42.12 0.04 34.86 0.04 21.89 0.04 10.31 0.05 -0.45 0.05 "11 
2.200 48.47 0.05 40.13 0.05 25.19 0.05 11. 81 0.06 -0.66 0.06 0 
2.400 54.67 0.06 45.24 0.06 28.27 0.06 13.02 0.06 -1.22 0.07 ::J3 

2.500 57.68 0.07 47.70 0.06 29.70 0.07 13.<19 0.07 -1.67 0.07 l> 
2.600 60.63 0.07 50.08 0.07 31.04 0.07 13.85 0.07 -2.24 0.08 0 
2.800 66.25 0.08 54.58 0.08 33.41 0.08 14.23 0.08 -3.78 0.09 C m 
3.000 71.46 0.08 58.65 0.08 35.31 0.09 14.07 0.09 -5.92 0.10 0 
3.200 76.16 0.09 62.19 0.09 36.64 0.10 13.29 0.11 -8.76 0.11 C 
3.400 80.29 0.10 65.15 0.10 37.33 0.11 11.80 0.12 -12.37 0.12 (J) 

3.500 82.11 0.10 66.37 O. 11 37.41 0.12 10.77 0.13 -14.49 0.13 (J) 

3.600 83.76 0.11 67.42 0.11 37.30 0.13 9.52 0.14 -16.83 0.13 0 
f- 3.800 86.49 0.13 68.95 0.13 36.45 0.15 6.37 0.16 -22.23 0.15 0 
"0 4.000 88.41 0.15 69.63 0.15 34.71 0.17 2.26 0.18 -28.66 0.18 2 
::r 
'< 4.200 89.43 0.18 69.39 0.18 31.98 0.19 -2.91 0.21 -36. 19 0.21 s::: 
!II 4.400 89.47 0.21 68.14 0.21 28.17 0.22 -9.22 0.24 -44.93 0.25 n 
(') 4.500 89.09 0.22 67. 11 0.22 25.83 0.23 -12.83 0.25 -49.77 0.27 :::J: ::r 
CD 4.600 88.43 0.23 65.79 0.23 23.18 0.25 -16.77 0.27 -54.96 0.30 5 ? 4.800 86.23 0.25 62.22 0.25 16.91 0.28 -25.68 0.32 -66.37 0.36 
:0 5.000 82.75 0.27 57.34 0.27 9.24 0.31 -36.04 0.38 -79.28 0.44 ::J3 
CD 6 
:'" 5.200 77.87 0.27 51.01 0.28 0.06 0.36 -47.97 0.46 -93.77 0.54 
0 5.400 71.48 0.27 43.12 0.30 -10.78 0.42 -61.59 0.57 -109.96 0.68 I'T1 

D> 5.500 67.67 0.26 38.55 0.30 -16.86 0.46 -69.08 0.64 -118.72 0.77 
S' . 5.600 63.42 0.27 33.52 0.32 -23.40 0.51 -77 .04 0.71 -127.95 0.86 
< 
~ 

5.800 53.56 0.30 22.06 0.38 -37.96 0.65 -94.45 0.91 -147.9 1.1 
6.000 41. 71 0.41 8.56 0.50 -54.62 0.84 -114.0 1.2 -169.8 1.4 .... 

.fA 6.200 -73.6 1.1 -135.8 1.5 -194.0 1.8 

Z SAT 6.148 31.59 0.55 
P SAT 6.168 -4.46 0.67 
,!') SAT 6.216 -75.2 1.1 
.... SAT 6,274 -144.4 1.6 U1 
ID 
c:o SAT 6.341 -212.4 2.1 ~ 

01 CD 



f- U1 

"0 
TABLE 23 A (CONT.) PARTIAL MOLAL RELtTIVE ENTHALPY OF WATER, Ll (J/MOL) U1 

0 
J 
'< 
!II 70.000 DEG C 90.000 DEG C 100.000 OEG C 110.000 DEG C n 80.000 OEG C 
J 
G) MOLALITY VALUE S.E. VALlJE S.E. IiALVE S.E. VALVE S.E. VALVo S.E. 
~ 
2l 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.DD 0.00 
G) 
;-0 0.001 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.0r) 0.00 
C 0.002 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.0r) 0.00 
II> 0.005 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.02 0.00 iii 
~ 0.010 -0.03 0.00 -0.03 0.00 -0.03 0.00 -0.04 0.00 -0.04 0.00 
< 0.020 -0.07 0.00 -0.08 0.00 -0.09 0.00 -0.10 0.00 -0.12 0.00 
0 :- 0.050 -0.23 0.00 -0.27 0.00 -0.31 0.00 -0.36 0.00 -0.40 0.00 
-" 0.100 -0.55 0.00 -0.S6 0.00 -0.77 0.00 -0.88 0.00 -1.00 0.00 
~ 
Z 0.200 -1.23 0.00 -1.52 0.00 -1.80 0.00 -2.10 0.00 -2.40 0.01 

P 0.300 -1.89 0.00 -2.n 0.01 -2.93 0.00 -3.45 0.01 -3.99 0.01 

.!'3 0.400 -2.50 0.01 -3.31 0.01 -4.11 0.01 -4.91 0.01 -5.72 0.01 

.... 0.500 -3.07 0.01 -4.20 0.01 -5.33 0.01 -6.45 0.01 -7.58 0.01 
U) 0.600 -3.59 0.01 -5.10 0.01 -6.59 0.01 -8.07 0.01 -9.56 0.02 
CI) 

0.700 -4.08 0.01 -6.00 0.01 -7.89 0.01 -9.77 0.01 -11.67 0.02 UI 

0.800 -4.53 0.02 -6.90 0.02 -9.24 0.01 -11.56 0.02 -13.90 0.03 !'" 
0.900 -4.96 0.02 -7.82 0.02 -10.64 0.02 -13.43 0.02 -16.26 0.03 

P 1.000 -5.38 0.02 -8.75 0.02 -12.09 0.02 -15.40 0.02 -18.74 0.03 
1.200 -6.20 0.03 -10.71 0.03 -15.17 0.03 -19.61 0.03 -24.09 0.04 ~ 1.400 -7.07 0.03 -12.84 0.03 -18.54 0.03 -24.23 0.04 -29.98 0.05 
1.500 -7.55 0.03 -13.99 0.03 -20.35 0.03 -26.71 0.04 -33. 14 0.06 (") 

1.600 -8.08 0.04 -15.20 0.04 -22.26 0.03 -29.31 0.04 -36.46 0.07 r-
1.800 -9.29 0.04 -17 .87 0.04 -26.38 0.04 -34.91 0.05 -43.55 0.08 :1> 

:D 
2.000 -10.78 0.05 -20.91 0.05 -30.98 0.05 -41.08 0.06 -51.32 0.09 

~ 
2.200 -12.64 0.06 -24.40 0.05 -36.11 0.05 -47.88 0.07 -59.82 0.11 m 
2.400 -14.94 0.07 -28.42 0.06 -41.86 0.07 -55.38 0.09 -69.09 0.12 l> 
2.500 -16.27 0.07 -30.65 0.07 -44.98 007 -59.40 0.09 -74.04 0.13 Z 
2.600 -17.75 0.07 -33.03 0.07 -48.28 0.08 -63.63 0.10 -79.21 0.14 0 
2.BOO -21.17 0.08 -38.32 0.08 -55.45 009 -72.70 0.11 -90.22 0.15 

!::J 3.DOO -25.27 0.09 -44.36 0.09 -63.43 010 -82.66 0.13 -102.18 0.17 
3.200 -30.12 0.10 -51.22 0.10 -72.30 o 11 -93.56 0.14 -115.14 0.18 :z 
3.400 -35.82 0.11 -58.98 0.11 -82.13 o 12 -105.46 0.15 - 129. 16 0.19 C> 
3.500 -39.00 0.12 -63.21 0.12 -87.42 o 13 -111.81 0.16 -136.58 0.20 r-
3.S00 -42.42 0.13 -67.70 0.12 -92.97 o 13 -118.43 0.16. -144.21 0.21 m 
3.300 -50.03 0.15 -77.48 0.14 -10L89 o 15 -132.50 0.18 -160.52 0.23 ::E 
4.000 -58.71 0.17 -88.37 0.16 -117.96 0.16 -147.74 0.19 -177 .94 0.25 
4.200 -68.54 0.20 -100.44 0.19 -132.22 o 18 -164.16 0.21 -196.55 0.28 
4.400 -79.62 0.24 -113. 1 6 0.22 -147.73 o 20 -181 .82 0.22 -216.36 0.31 
4.500 -85.64 0.27 -120.92 0.24 -155.97 o 21 -191.12 0.23 -226.72 0.33 
4.S00 -92.01 0.29 -128.41 0.26 -164.54 o 23 -200.74 0.25 -237.39 0.35 
4.BOO -105.80 0.36 -144.43 0.32 -182.68 o 27 -220.93 0.28 -259.61 0.40 
5.'000 -121.07 0.45 -161.90 0.41 -202.20 o 34 -242.40 0.34 -283.02 0.48 
5.200 -137.91 0.57 -180.88 0.52 -223.12 044 -265.15 0.45 -307.5~ 0.60 
5.400 -156.40 0.12 -201.41 0.68 -245.48 0.61 -289.18 0.62 -333.22 0.79 
5.500 -166.29 0.82 -212.28 0.78 -251.20 0.71 -301.66 0.74 -346.4< 0.92 
5.S00 -176.63 0.92 -223.56 0.89 -269.28 0.84 -314.45 0.B8 -359.9 1 . 1 
5.300 -198.7 1.2 -247.4 1.2 -294.5 1.2 -340.9 1.2 -387.6 1.5 
6.000 -222.6 1.5 -272.9 1.6 -321.3 1.6 -368.6 1.7 -416. 1 2.0 
6.200 -248.6 2.0 -300.2 2.0 -349.4 2.1 -397.3 2.3 -445.3 2.7 
6.400 -276.7 2.5 -329.3 2.6 -379.0 2.8 -427.1 3.1 -475.1 3.6 
6.500 -394,4 3.2 -442.4 3.6 -490.2 4.1 
6.600 -457.9 4.1 -505.4 4.7 

SAT 6.416 -279.1 2.5 
SAT 6.498 -344.3 3.0 
SAT 6.587 -408 .0 3.6 
SAT 6.680 -470.4 4.5 
SAT 6.778 -532.6 5.9 



TABLE 23 B P~RTIAL MOLAL RELATIVE EN1HALPY OF WATER. Ll (v/MOL) 

0.000 DEG C 5.000 OEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S.E. VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.100 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.02 0.00 -0.02 0.00 -I 0.200 0.01 0.00 -0.01 0.00 -O.O~ 0.00 -0.03 0.00 -0.04 0.00 ::J: 
0.300 0.04 0.00 0.01 0.00 -O.O~ 0.00 -0.04 0.00 -0.06 0.00 m 
0.400 0.10 0.00 0.05 0.00 0.00 0.00 -0.03 0.00 -0.07 0.00 :::0 
0.500 0.19 0.00 0.11 0.00 0.04 0.00 -0.01 0.00 -0.06 0.00 3: 
0.600 0.30 0.00 0.19 0.00 0.10 0.00 0.02 0.00 -0.05 0.00 0 
0.700 0.43 0.01 0.29 0.00 0.11 0.00 0.07 0.00 -0.02 0.00 C 

-< 0.800 0.58 0.01 0.41 0.00 0.26 0.00 0.13 0.00 0.02 0.00 Z 
0.900 0.77 0.01 0.55 0.00 0.3/ 0.00 0.21 0.00 0.07 0.00 ,. 
1.000 0.97 0.01 0.71 0.01 0.4e 0.00 0.30 0.00 0.14 0.00 3: 
1.200 1.45 0.01 1.09 0.01 0.7S 0.00 0.53 0.00 0.31 0.00 n 
1.400 2.01 0.01 1. 55 0.01 1. 1~ 0.01 0.82 0.00 0.53 0.00 "11 
1.600 2.67 0.02 2.08 0.01 1. 5£ 0.01 , . 16 0.00 0.80 0.00 c: 
1.800 3.40 0.02 2.69 0.01 2.0S 0.01 ;.57 0.00 1. 11 0.00 Z 
2.000 4.23 0.02 3.37 0.01 2.6~ 0.01 :2 .02 0.00 1.48 0.00 (') 

2.500 6.63 0.02 5.39 0.02 4.3~ 0.01 3.41 0.01 2.62 0.00 -I 
3.000 9.52 0.03 7.82 0.02 6.38 0.01 5.13 0.01 4.04 0.00 S 
3.500 12.85 0.03 10.66 0.02 8.7S 0.01 i. 16 0.01 5.74 0.00 Z 
4.000 16.61 0.04 13.88 0.02 11.53 0.02 9.49 0.01 7.71 0.01 fA 

"11 4.500 20.77 0.05 17.45 0.03 14.59 0.02 12.10 0.01 9.92 0.01 0 5.000 25.30 0.05 21.36 0.03 17.9E 0.02 14.98 0.01 12.37 0.01 :::0 
6.000 35.37 0.07 30.08 0.05 25.48 0.03 21.46 0.02 17 .91 0.01 ,. 
1.000 46.63 0.09 39.88 0.06 33.98 0.04 28.80 0.02 24.21 0.02 £) 
8.000 58.88 0.11 50.57 0.07 43.28 0.05 36.85 0.03 31.14 0.02 c: 
9.000 71.93 0.14 61.98 0.09 53.23 0.06 45.48 0.04 38.57 0.03 m 

10.000 85.59 0.16 73.95 0.11 63.67 0.07 54.53 0.05 46.36 0.04 0 
11.000 99.66 0.19 86.29 0.13 74.44 0.09 63.87 0.06 54.38 0.05 c: 
12.000 113.95 0.21 98.83 0.15 85.38 0.10 73.34 0.08 62.49 0.06 fA 

fA 13.000 128.28 0.25 111.41 0.17 96.34 0.12 8:2.80 0.09 70.54 0.07 0 
~ 14 .000 142.46 0.28 123.84 0.20 107.14 0.14 92.08 0.10 78.39 0.08 C 
'V 15.000 156.31 0.33 135.95 0.23 117.62 0.16 101.02 0.12 85.87 0.09 2 -:r 16.000 169.63 0.39 147.57 0.27 127.62 0.19 109.46 0.13 92.82 0.10 
~ 17 .000 182.26 0.46 158.52 0.32 136.94 0.22 117.21 0.16 99.04 0.12 3: 
0 18.000 193.99 0.53 168.59 0.38 145.39 0.26 124.07 0.18 104.35 0.14 (') 
::T 19.000 204.63 0.62 177 .60 0.44 152.78 0.31 129.83 0.22 108.49 0.17 ::J: 
III r 
? 20.000 213.96 0.72 185.31 0.51 158.84 0.36 134.24 0.26 111.23 0.21 0 
::D 21.000 221.73 0.83 191. 47 0.58 163.32 0.41 131.00 0.30 112.24 0.24 :::0 

~ 22.000 227.68 0.96 195.77 0.66 165.89 0.46 137.76 0.34 111.15 0.28 6 
C 23.000 231.5 1.1 197.86 0.77 166.15 0.52 136. 11 0.37 107.53 0.29 m 

J 24.000 232.7 1.4 197.27 0.95 163.62 0.62 131.53 0.41 100.83 0.29 
25.000 230.8 1.9 193.5 1.3 157.70 0.81 123.37 0.50 90.36 0.32 

< 26.000 225.2 2.6 185.7 1.8 147.6 1.2 110.84 0.76 75.30 0.49 
0 SAT 26.268 223.0 2.8 :-
.- SAT 26.278 182.7 2.0 
~ SAT 26.300 143.6 1.4 
Z 
s:> SAT 26.334 105.50 0.90 

.1\) SAT 26.378 68.20 0.62 

~ U1 
CD U1 en .... 



~ en 

" en 
'j' ~ 
'< TABLE 23 B (CONT.) PARTI~L MOLAL RELATIVE ENTHALPY OF WATER. Ll (0/MOL) !" 
0 
'j' 
CD 

13 25.000 OEG C 30.000 JEG C 40.000 DEG C 50.000 OEG C 60.000 DEG C 
::D 

WEIGHT % VALUE ~ S.E. VALUE S.E. VALUE S.E. 'VALUE S. E. VALUE S.E. 

0 0.000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '" 1 0.100 -0.02 0.00 -0.03 0.00 -0.03 0.00 -0.04 0.00 -0.05 0.00 
< 0.200 -0.05 0.00 -0.06 0.00 -0.08 0.00 -0.10 0.00 -0.12 0.00 
l2- 0.300 -0.08 0.00 -0.10 0.00 -0.13 0.00 -0.17 0.00 -0.20 0.00 
.... 0.400 -0 10 0.00 -0.13 0.00 -0.18 0.00 -0.23 0.00 -0.29 0.00 
~ 0.500 -0 11 0.00 -0.15 0.00 -0.23 0.00 -0.30 0.00 -0.38 0.00 
Z 0.600 -0 11 0.00 -0.16 0.00 --0.27 0.00 -0.37 0.00 -0.47 0.00 
~ 0.700 -0 10 0.00 -0.17 0.00 -0.30 0.00 -0.43 0.00 -0.56 0.00 N - 0.800 -0,08 0.00 -0.17 0.00 -0.33 0.00 -0.49 0.00 -0.65 0.00 
to 0.900 -0 as 0.00 -0.16 0.00 -0.36 0.00 -0.55 0.00 -0.73 0.00 co 1.000 -001 0.00 -0.14 0.00 -0.3B 0.00 -0.60 (LOa -0.82 0.00 CI1 

1.200 o 11 0.00 -0.07 0.00 -0.39 0.00 -0.69 0.00 -0.98 0.00 !'" 1.400 0.27 0.00 0.04 0.00 -0.3B 0.00 -0.76 (LOa -1.14 0.00 
P 1.600 047 0.00 0.18 0.00 -0.34 0.00 -0.82 0.00 -1.28 0.00 

1.800 072 0.00 0.36 0.00 -0.2B 0.00 -0.86 C.OO -1.42 0.00 ::e 2.000 1.01 0.00 0.58 0.00 -O.IB 0.00 -0.87 C.OO -1.54 0.00 
2.500 1.91 0.00 1. 28 0.00 0.11 0.00 -0.84 C.OO -1.79 0.01 0 
3.000 3.08 0.00 2.21 0.00 0.69 0.00 -0.68 C.Ol -1.97 0.01 r-

l> 
3.500 4.48 0.00 3.35 0.00 1. 36 0.01 -0.41 C.Ol -2.08 0.01 :0 
4.000 6 12 0.00 4.70 0.00 2.19 0.01 -0.04 C.Ol -2.12 0.01 " 4.500 7.98 0.00 6.24 0.01 3.17 0.01 0.44 e.Ol -2.11 0.01 1'1'1 
5.000 10.05 0.01 7.96 0.01 4.27 0.01 1.00 C.Ol -2.04 0.02 l> 
6.000 14.15 0.01 11.89 0.01 6. 8~ 0.02 2.31 C.02 -1.78 0.02 Z 
1.000 20 11 0.01 16.39 0.01 9.81 0.02 3.99 C.02 -1.40 0.03 0 
8.000 2601 0.02 21.35 0.02 13.10 0.03 5.78 C.03 -1.00 0.03 !=' 
9.000 32.34 0.03 26.61 0.03 16.60 0.03 1.65 C.04 -0.65 0.04 Z 

10.000 38.97 0.04 32.23 0.04 20.21 0.04 9.49 C.04 -0.46 0.05 
11.000 45.78 0.05 37.90 0:05 23.8» 0.05 11.20 C.05 -0.53 0.05 C> 
12.000 52.62 0.06 43.56 0.06 27.27 0.06 12.65 C.06 -0.99 0.06 r-rn 
13.000 59.36 0.07 49.06 0.07 30.41 0.01 13.71 C.07 -1.98 0.07 :e 14.000 65.86 0.08 54.21 0.08 33.25 0.08 14.22 C.08 -3.64 0.08 
15.000 11.94 0.08 59.02 0.08 35.45 0.09 14.02 C.l0 -6.17 0.10 
16.000 77.45 0.09 63.13 0.09 36.92 0.10 12.93 C.l1 -9.74 0.11 
17 .000 82.19 0.10 66.43 0.11 37.41 0.12 10.71 C.13 -14.59 0.13 
18.000 85.96 0.12 68.68 0.13 36.71 0.14 7.14 0.15 -20.96 0.15 
19.000 88.50 0.15 69.64 0.16 34.55 0.17 1. 94 0.18 -29.13 0.18 
20.000 89.56 0.19 69.03 0.19 30.63 0.20 -5.22 0.22 -39.44 0.22 
21.000 88.81 0.23 66.50 0.23 24.59 0.24 -14.70 0.26 -52.24 0.28 
22.000 85.85 0.26 61.66 0.26 15.99 0.28 -26.95 0.33 -67.97 0.37 
23.000 80.22 0.27 54.01 0.28 4.34 0.34 -42.46 0.42 -87. 12 0.49 
24.000 71.36 0.27 42.98 0.30 -10.98 0.42 -61.84 0.57 -110.25 0.69 
25.000 58.55 0.28 27.83 0.34 -30.69 0.51 -85.80 0.81 -138.02 0.98 
26.000 40.94 0.42 7.69 0.51 -55.68 0.85 . 115,2 1.2 -171.2 1.4 
27.000 -210.7 2.1 

SAT 26.432 31.59 0.55 
SAT 26.495 -4.46 0.67 
SAT 26.647 -75.2 1 . 1 
SAT 26.830 -144.4 1.6 
SAT 27.039 -212.4 2.1 



TABLE 23 B (CONT.) PARTIAL MOLAL RELATIVE ENTHALP' OF WATER. Ll ( cJ!MoLl 

70.000 DEG C 80.000 DEG C 90.000 OE~ C 100.000 OE~ C 110.000 DEG C 

WEIGHT % VALUE S.E. VALUE . E. VALUE S.E. VALUE S.E. VALUE S.E. 

C.OOO 0.00 0.00 0.00 o 00 0.00 0.00 0.00 0.00 0.00 0.00 
C· 100 -0.06 0.00 -0.06 0.00 -0.07 0.00 -0.08 0.00 -0.09 0.00 
0.200 -0.14 0.00 -0.16 0.00 -0.19 0.00 -0.22 0.00 -0.24 0.00 -I 
0.300 -0.24 0.00 -0.28 0.00 -0.32 0.00 '0.37 0.00 -0.42 0.00 ::t 
C.400 -0.35 0.00 -0.41 0.00 -0.47 0.00 -0.54 0.00 -0.61 0.00 m 
C.500 -0.46 0.00 -0.54 0.00 -0.63 0.00 -0.72 0.00 -0.82 0.00 J:J 
C.600 -0.57 0.00 -0.68 0.00 -0.80 0.00 -0.91 0.00 -1.04 0.00 =: 
C.700 -0.69 0.00 -0.83 0.00 -0.97 0.00 -1. 11 0.00 -1.27 0.00 0 

C 
C.800 -0.81 0.00 -0.97 0.00 -1.15 0.00 -1.32 0.00 -1.50 0.00 -< 
C.900 -0.93 0.00 -1 . 12 0.00 -1.33 0.00 -1.53 0.00 -1.75 0.00 Z 
1.000 -1.05 0.00 -1.28 0.00 -1.51 0.00 -1.75 0.00 -2.00 0.00 l> 
1.200 -1.28 0.00 -1.58 0.00 -1.89 0.00 -2.20 0.00 "2.52 0.01 =: 
1.400 -1.52 0.00 - 1.90 0.00 -2.28 0.00 -2.67 0.00 -3.06 0.01 0 
1.600 -1.75 0.00 -2.21 0.00 -268 0.00 -3,15 0.01 -3.63 0.01 ." 
1.800 -1. 97 0.00 -2.53 0.01 -3.09 0.00 -365 0.01 -.4.21 0.01 c: 
2.000 -2.2.0 0.01 -2.85 0.01 -3.50 0.01 '4.16 0.01 -4.82 0.01 Z 
2.500 -2.73 0.01 -3.66 0.01 -4.58 0.01 -5.49 0.01 6.42 0.01 0 
3.000 -3.23 0.01 -4.47 0.01 -5.69 0.01 -6.91 0.01 -8.14 0.02 -I 

3.500 -3.69 0.01 -5.29 0.01 -6.86 0.01 -8.41 0.01 -9.99 0.02 0 
4.000 -4.14 0.01 '6.11 0.01 -8.07 0.01 -10.00 0.01 -11.95 0.02 Z 

4.500 -4.56 0.02 -6.96 0.02 -9.33 0.02 -11.68 0.02 -14.05 0.03 en 
." 

5.000 -4.96 0.02 -7.82 0.02 - 10.64 0.02 - 13.45 0.02 -16.27 0.03 0 
6.000 -5.75 0.02 -9.64 0.02 -13.47 0.02 -17.29 0.03 -21.14 0.04 J:J 
7.000 6.57 0.03 - <1.62 0.03 -16.61 0.03 -21 59 0.03 -26.61 0.05 l> 
8.000 -7.49 0.03 -<3.84 0.03 -20.13 0.03 -26.40 0.04 -32.75 0.06 0 
9.000 -8.60 0.04 -'6.39 0.04 - 24. 11 0.04 31.83 0.05 -39.65 0.07 c: 

10.000 -10.00 0.05 -'9.35 0.04 -28.64 0.04 -37,96 0.06 -47.40 0.09 m 
11.000 -11 .80 0.05 -22.85 0.05 -33.86 0.05 -44.90 0.07 -56.11 0,10 0 
12.000 -14. 11 0.06 -27 .02 0.06 -39.87 0.06 -52.79 0.08 -65.91 0.12 c: en 
13.000 -17.10 0.07 -31. 98 0.07 -46.83 0.07 -61.78 0.10 -76.95 0.14 en 
14.000 -20.90 0.08 -37.91 0.08 -54.90 0,09 -72.01 0.11 -89.39 0.15 0 

!'- 15.000 -25.71 0.09 -L4.!l9 0.09 -64.26 0.10 -83.68 0.13 -103.40 0.17 C 

" 16.000 -31 .72 0.11 -53.42 0.11 -75.11 0.11 -96.97 0.14 -119.18 0.18 2 
J 17.000 -39.15 0.12 -63.42 0.12 -87.67 0.13 -112.11 0.16 -136.93 0.20 
'< =: 
!II 18.000 -48.27 0.14 -75.24 0.14 --102.18 0.14 -129.31 0.17 -156.85 0.22 0 
0 19.000 -59.34 0.17 -1l9. 15 0.16 -118.89 0.16 -148,82 0.19 -179.17 0.25 
::T 

::t 
CD 20.000 -72.69 0.22 -105.46 0.20 -138.09 0.19 -17088 0.21 -204.10 0.29 r-
? 21.000 -88.68 0.28 -124.50 0.25 -160.08 0.22 -195.74 0.24 -231.85 0.34 0 
jJ 22.000 -107.70 0.37 -1<:6.63 0.33 -185.15 0.28 -223.66 0,29 -262.60 0.41 J:J 

l!. 23.000 -130.22 0.51 -112.24 0.46 -213.64 0.39 -254.87 0.39 -296.50 0.54 i5 
0 24.000 -156.73 0.72 -201.77 0.68 -245.87 0.61 -289 60 0.62 -333.67 0.79 m 
a 25.000 -187.8 1.1 -235.7 1.0 -282.18 0.99 '328.0 1.0 -374.1 1.3 

-"' 26.000 -224.1 1.5 -2;4.5 < .6 -322.9 1.6 -370.3 1.7 -417.8 2.0 
< 27.000 -266.4 2.3 -318.7 2.4 -368.3 2.5 -416.4 2.8 -464.4 3.2 
0 
:- 28.000 -466.3 4.4 -513.7 5.0 
...... SAT 27.272 -279. 1 2.5 .fA 
Z SAT 27.525 -344.3 3.0 
9 SAT 27.795 -1108.0 3.6 

~ SAT 28.079 -470.4 4.5 
... SAT 28,373 -532.6 5.9 

U'I 
<0 
0> U1 
en (,,) 



f- U'I 

" TABLE 24 A PARTIAL r.uLAL RELATIVE ENTHALPY CF SODtuN CHLORIDE. l2 (J/MOL) U'I 

-i 
.j:o. 

!II 
0 0.000 DEG C 5.000 DEG C 
::T 

10.000 DEG C 15.000 DEG C 20.000 DEG C 
CD 

? MOU,LITY VALUE S.E. VALUE S.E. VALUE S.E. VAlUf S.E. V.l.lUE S. E. 
:rJ 
It 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ::>.00 
C 0.001 58.48 0.09 64.01 0.06 69.57 0.04 75.25 0.03 81.12 0.02 
II) 0.002 77.31 0.18 85.78 0.13 94.13 0.08 102.51 0.06 111.06 0.04 
P 0.005 105.78 0.44 121.15 0.30 135.82 0.20 150.13 0.13 164.39 0.10 
< 0.010 124.40 0.82 149.08 0.56 172.05 0.37 193.92 0.24 215.23 (). 18 
0 
:- 0.020 127.9 1.5 168.3 1.0 204.96 0.67 238.96 0.44 271. 29 0.32 .... 0.050 63.5 3.1 142.6 2.1 212.2 1.4 274.69 0.89 332.27 0.63 
~ 
Z 0.100 -108.0 5.0 24.0 3.4 138.3 2.2 239.0 1.4 329.85 0.98 
~ 0.200 -498.6 7.5 -279.4 4.9 -91. 5 3. 1 72.0 2.0 217.1 1.3 

.1\) 0.300 -893.7 8.8 -601. 1 5.8 -350.8 3.6 - 133.7 2.2 57.8 1.5 
..... 0.400 -1278.6 9.6 -921.1 6.2 -615.3 3.9 -350.4 2.3 -117.1 1.5 
10 0.500 -1650 10 -1233.5 6.5 -877.2 4.0 -568.6 2.4 -297.1 1.5 0> 
en 0.600 -2006 10 -1536.1 6.6 -1133.4 4.0 -784.3 2.4 -417.2 1.5 

0.700 -2347 11 -1828.0 6.6 -1382.2 4.0 -995.4 2.3 -655.0 1.4 rn 
0.800 -2674 11 -2108.9 6.6 -1622.8 4.0 -1200.6 2.3 -828.9 1.4 P 0.900 -2987 11 -2378.8 6.5 -1854.9 3.9 -1399.4 2.3 -998. 1 1.4 
1.000 -3287 11 -2637.7 6.5 -2078.3 3.9 -1591.3 2.2 -1162.0 1.3 ~ 
1.200 -3846 10 -3123.1 6.4 -2499.1 3.8 -1954.2 2.2 -14 7 3.0 1.4 0 1.<'00 -4357 10 -3569.0 6.3 -2886.0 3.7 -2288.S 2.2 -1760.6 1.5 

~ 1.500 -4596 10 -3777.1 6.2 -3067.1 3.7 -2445.S 2.3 -1895.7 1.5 
1.600 -4823 10 -3975.9 6.2 -3240.3 3.7 -2595.9 2.3 -2025.0 1.6 :tI 
1.800 -5246 10 -4346.8 6.1 -3563.7 3.7 -2876.4 2.5 -2266.4 1.9 " 2.000 -5631 10 -4683.8 6.1 -3851.9 3.8 -3131.!: 2.6 -2485.8 2. 1 m 

» 2 .200 -5979 10 -4989.2 6.2 -4124.4 3.9 -3362.4 2.8 -2683.9 2.3 Z 2.<.00 -6293 10 -5265.0 6.3 -4365.0 4.1 -3570.5 3.0 -2861.8 2.6 C 
2.500 -6439 10 -5392.5 6.3 -4476.0 4.2 -3666.:': 3.1 -2943.5 2,7 

!=' 2.600 -6576 10 -5513.3 6.1 -4581.1 4.2 -3156.9 3.2 -3020.4 2.7 
2.!l00 -6830 11 -5735.8 6.5 -4774.4 4.4 -3922.a 3.4 -3160.6 2.9 ~ 
3.000 -7057 11 -5934.2 6.9 -4946.1 4.7 -4069.3 3.5 -3283.2 3.0 

" 3. ~OO -7258 11 -6110.0 1.2 -5097.6 4.9 -4197.4 3.6 -3389.0 3.0 r 
3.400 -7437 12 -6264.8 7.S -5229.9 5.1 -4308.1 3.8 -3478.7 3. 1 m 
3.600 -7517 12 -6334.7 7.8 -5289.2 5.3 -4351.2 3.8 -3517.8 3.1 =E 
3.EOO -7593 12 -6399.8 8.0 -5344.1 5.4 -4402.1 3.9 -3553.1 3. 1 
3.S00 -7729 13 -6516.1 8.5 -5441.2 5.7 -4480.3 4.1 -3612.5 3.2 
4.000 -7845 14 -6614.8 9.0 -5522.0 6.0 -4543.1 4.2 -3657.5 3.3 
4. ~OO -7944 14 -6696.8 9.4 -5587.1 6.3 -4591.2 4.4 -3688.5 3.4 
4.400 -8026 15 -6762.9 9.9 -5637.1 6.6 -4624.9 4.6 -3705.7 3.6 
4.500 -8060 15 -6790 10 -5656.6 6.1 -4636.5 4.7 -3709.2 3.7 
4.600 -8091 15 -6814 10 -5672.5 6.9 -4644.6 4.8 -3709.3 3.8 
4.S00 -8141 16 -6849 11 -5693.6 7.1 -4650.3 5.0 -3699.2 3.9 
5.000 -8176 17 -6871 11 -5700.5 7.3 -4642.2 5.1 -3675.6 3.9 
5.200 -8196 18 -6878 12 -5693.5 7.6 -4620.2 5.1 -3638.3 3.9 
5.400 -8202 19 -6871 13 -5672.3 8.0 -4584.2 5.2 -3587.0 3.8 
5.500 -8199 20 -6862 13 -5656.3 8.3 -4560.9 5.3 -3556.0 3.8 
5.EOO -8193 21 -6849 14 -5636.8 8.7 -4533.9 5.5 -35~1.3 3.8 
5.S00 -8110 24 -6813 16 -5587 10 -4468.9 6.2 -34<'0.9 4.1 
6.000 -8133 28 -6763 19 -5522 12 -4388.7 7.7 -33<'5.1 5.1 

SAT 6.096 -8110 30 
SAT 6.099 -6732 20 
SAT 6.106 -5481 14 
SAT' 6.117 -4334.7 8.9 
SAT 6.131 -3274.1 6.2 



TABLE 24 A (CONT.) PARTIAL MOL~L RELATIVE ENTHALPY OF SODIUM CHLORIDE. L2 (J/MOL) 

25.000 DEG C 30.000 OEG C 40.000 CEG C 50.000 DEG C 60.000 DEG C 

MOLALITY VALUE S. E. VALUE S. E. VALUE S.E. VALUE S. E. VALUE S.E. 

0.000 O.CO O.OC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.001 87.26 0.02 93.73 0.02 107.86 0.02 123.85 0.02 141.98 0.03 
0.002 119.90 0.04 129.14 0.04 149.14 0.04 171.66 0.05 197.11 0.05 
0.005 178.86 0.08 193.74 0.09 225.51 0.10 260.84 0.11 300.51 0.13 
0.010 236.44 0.16 257.96 0.16 303.16 0.19 352.79 0.21 408.10 0.24 -I 
0.020 302.80 0.28 334.19 0.29 398.81 0.33 468.54 0.38 545.45 0.43 ::I: 

ITI 
0.050 386.68 0.55 439.40 0.58 544.39 0.67 654.24 0.77 772.98 0.88 :::tI 
0.100 413.77 0.85 493.36 0.89 647.4 1.1 803.9 1.2 969.5 1.4 i: 
0.200 348.8 1.1 411.4 1.2 101.9 1.4 928.5 1 .7 1162.1 2.0 0 
0.300 230.4 1.2 389.5 1.3 684.5 1.6 968.8 1.9 1251.1 2.2 C 
0.400 92.2 1.3 284.3 1.3 631.2 1.1 972.8 2.0 1309.1 2.4 -< 
0.500 -53.8 1.2 168.7 1.3 575.0 1.1 957.6 2.0 1337.6 2.5 Z » 0.600 -202.4 1.2 48.5 1.3 504.8 1.7 931.4 2.0 1351.9 2.5 i: 
0.100 -350.5 1.'1 -72.8 1.2 430.5 1.6 898.4 2.0 1351.1 2.5 (; 
0.800 -496.4 1.1 -193.4 1.2 354.5 1.6 861.7 2.0 1356.4 2.5 
0.900 -639.0 1.0 -312.0 1.1 218.3 1.6 822.8 2.0 1351.8 2.5 'TI 

C 1.000 -777.8 1.0 -427.9 1.1 202.9 1.6 183.0 2.0 1344.9 2.5 Z 
1.200 -1041.9 1 . 1 -649.4 1.1 57.1 1.6 704.2 2.0 1321.8 2.5 

~ 1.400 -1281.0 1.2 -855.4 1.2 -79.3 1.7 629.8 2.0 1310.5 2.5 
1.500 -1402.1 1.3 -952.3 1.3 -143.3 1.7 595.0 2.1 1302.9 2.5 (5 
1.600 -1512.3 1.4 -1044.9 1.4 -204.4 1.8 562.2 2.1 1296.4 2.5 Z 
1.800 -1718.0 1.6 -1217 .6 1.6 -317.3 1.9 503.1 2.2 1281.5 2.5 en 
2.000 -1904.4 1.9 -1313.4 1.9 -417.5 2.1 453.4 2.3 1285.3 2.5 'TI 

2.200 -2072.2 2.1 -1512.8 :1 . 1 -504.8 2.2 413.8 2.4 1290.6 2.6 0 
2.400 -2222.0 2.4 -1636. 1 ~.3 -579.3 2.4 384 5 2.5 1304.3 2.6 ::D 

2.500 -2290.3 2.4 -1691 .9 2.4 -611 .7 2.5 373 8 2.5 1314.4 2.7 » 
2.600 -2354.4 2.5 -1743.9 2.5 -640.9 2.5 365.8 2.G 1326.7 2.7 0 

c:: 2.800 -2470.2 2.6 - 1836.4 2.6 -689.8 2.7 358.0 2.1 1358.3 2.8 m 
3.000 -2569.9 2.1 -1914.3 2.7 -126.1 2.8 361.0 2.8 1399.3 2.9 0 
3.200 -2654.3 2.8 -1977.9 2.7 -150.1 2.9 315.0 2.9 1450.0 3.0 c:: 
3.400 -2123.1 2.8 -2027.7 2.8 -761.1 3.0 399.9 3.0 1510.7 3.0 en 
3.500 -2753.0 2.8 -2047.4 2.8 -763.0 3.0 416.6 3.1 1544.8 3.1 en 
3.600 -2718.8 2.8 -2063.8 2.8 -761.2 3.1 436.0 3.1 1581 .4 3. 1 0 

c:... 0 
"tI 

3.800 -2819.8 2.9 -2086.1 2.9 -148.6 3.2 483.2 3.3 1662.4 3.3 2 
~ 4.000 -2847.2 3.0 -2096.5 3.0 -723.8 3.4 541 7 3.4 1753.8 3.5 

i: '< 4.200 -2861.0 3.1 -2093.3 :3. 1 -686.9 3.5 611 6 3.G 1855.8 3.7 !" 
n 4.400 -2861.6 3.3 -2077.3 ::.3 -637.8 3.7 693.1 3.9 1968.5 4.0 0 
~ 4.500 -2856.9 3.3 -2064.4 ::.4 -608.6 3.7 738.2 4.0 2029.0 4.2 ::c 
ID r 
iii 4.600 -2848.9 3.4 -2048.2 3.5 -516.3 3.8 786.2 4.1 2092.2 4.4 0 
:u 4.800 -2822.9 3.5 -2006.2 2.6 -502.3 4.0 891.3 4.5 2227.0 5.0 ::D 
ID 5.000 -2783.5 3.6 -1950.9 2.7 -415.5 4.2 10086 5.0 2313.1 5.7 6 :to 5.200 -2730.5 3.6 -1882.1 :: .. , -315.5 4.5 1138.4 5.1 2530.8 6.7 
C m 

J 5.400 -2663.6 3.4 -1799.5 ::.7 -202.1 5.0 1281.1 6.6 2700.3 8.0 
5.500 -2624.8 3.4 -1752.9 3.7 -140.2 5.3 1357.3 7.2 2789.6 8.8 

< 5.600 -2582.4 3.4 -1702.7 ::.8 -74.8 5.7 1437.0 7.9 2881.9 9.6 
II 5.800 -2486.3 3.6 -1591.1 4.2 67.0 6.8 1606.5 9.6 3076 12 ... 6.000 -2374.9 4.4 -1464.1 E.2 223.7 8.4 1790 12 3282 14 
~ 6.200 396 11 1988 15 3502 18 
Z SAT 6.148 -2282.4 5.6 
9 SAT 6.168 -1345.4 E.6 
,!') SAT 6.216 410 11 
iD SAT 6.274 2066 16 U1 
co SAT 6.341 3665 21 

U1 
en U1 



c.. L2 (v/MOL) 
UI 

"tI 
TABLE 24 A (CONT.) PARTIAL MOLAL RELATIVE E~THALPY OF SODIUM CHLORIDE, UI 

:::r '" '< 
!II 10.000 DEG C 80.000 PEG C 
0 

90.0)0 DEG C 100.000 OEG C 110.000 DEG C 
:::r 
It MOLALITY VALUE S.E. VALUE S.E. VALJE S.E. Vo.LUE S. E. VALUE S. E. 
~ 
~ 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
~ 0.001 162.41 0.03 185.51 0.04 211. 26 0.04 239.90 0.05 271.67 0.06 
0 0.002 225.79 0.06 257.96 0.07 293.84 0.08 333.67 0.09 377.76 O. t t 
II> 0.005 345.01 0.15 394.69 0.16 449.83 0.18 510.79 0.20 578.08 0.26 p;- 0.010 469.81 0.27 538.35 0.30 614.04 0.33 637.31 0.38 788.90 0.48 
< 0.020 630.60 0.49 724.49 0.54 827.45 0.59 939.96 0.68 1063.12 0.87 
lit 0.050 902.5 1.0 1043.3 1 . 1 1195.7 1.2 1350.1 ; .4 1538.4 1.8 .... O. roo 1147.2 1.6 1337.8 1.7 1541.0 1.8 1757. G 2. I 1990.2 2.8 
~ 0.200 1407.8 2.3 1666.6 2.4 1938.1 2.5 2223.0 2.9 2525.1 4. \ 
Z 
P 0.300 1556.1 2.6 1867.5 2.8 2190.9 2.8 2527.1 3.2 2881.0 4.1 

I\) 
0.400 1654.4 2.8 2011.1 3.0 2378.9 2.9 2758.9 3.4 3156.8 5. t . 0.500 17211.8 2.9 2122.2 3.1 2530.1 3.0 2949.5 3.4 3387.0 5.3 

;0 O.GOO 1777.8 3.0 2212.9 3.2 2657.6 3.0 3113.6 3.3 3587.7 5.5 
CD 0. 7 00 1819.3 3.0 2289.7 3.2 2769.1 3.0 3259.3 3.3 3768.0 5.6 <.n 

0.800 1852.9 3.0 2356.6 3.2 2868.9 2.9 33,H .8 3.2 3933.3 5.6 m 
0.900 1881.0 3.0 2416.5 3.3 2960.1 2.9 3514.2 3.2 4087.2 5.1 
1.000 1905.3 3. t 2471.2 3.3 3044.8 2.9 3628.9 3.2 4232.2 5.8 P 
1.200 1947.0 3.0 2570.2 3.3 3200.6 2.9 3841.6 3. 1 4502.6 5.9 

?E 1.400 1984.3 3.0 2661.1 3.3 3344.7 2.9 4039.2 3.2 4754.4 6.0 
1.500 2002.8 3.0 2705.0 3.3 3414.1 2.9 4134.2 3.2 4875.5 6. j 0 
1.600 2021.5 3.0 2748.5 3.3 3482.3 3.0 4227.4 3.3 4994.1 6.2 ~ 1.800 2060.9 3.0 2835.6 3.3 3617.0 3.0 4410.3 3.4 5225.9 6.4 
2.000 2104.5 3.0 2924.4 3.4 3751. 3 3.1 4530.5 3.6 5452.9 6.6 :xJ 
2.200 2153.6 3.1 3016.7 3.4 3887.0 3.3 4770.2 3.8 5677.5 6.8 '" 2 .400 2209.0 3.1 3113.6 3.5 4025.6 3.4 4951.1 4.0 5901.4 7.0 m 
2.500 2239.3 3.2 3164.1 3.6 4096.3 3.5 5042.3 4.2 6013.5 7. j » 
2 . GOO 2271.5 3.2 3216.0 3.6 4168. 1 3.6 5134.3 4.3 6125.9 7.2 Z 

C 
2.800 23,11.7 3.3 3324.7 3.7 4315.5 3.7 5320.8 4.5 6352.3 7.4 

!=' 3.000 2-120.1 3.3 3440.2 3.8 4468.3 3.9 5511.3 4.6 6581.2 7.5 
3.200 2507.0 3.4 3563.0 3.8 4627.1 4.0 57D6.5 4.7 6813.3 7.6 ~ 
3.400 2602.7 3.4 3693.5 3.9 4792.3 4.0 59D6.7 ".8 7049.0 7.6 
3.S00 2653.9 3.5 3761.7 3.9 4877.4 4.1 60)8.9 i.8 7168.4 7.6 I:) 

3.GOO 2707.4 3.5 3831.9 3.9 4964.2 4.1 6112.3 .d.8 7288.7 7.6 r m 
3.800 2821.5 3.6 3978.4 4.0 5143.1 4.1 6323.5 11.8 7532.5 7.6 :e 
4.000 2945.0 3.8 4133.4 4.1 5329.0 4.1 6540.3 4.7 7780.4 7.5 
4.200 3078.1 4.0 4296.8 4.2 5522.1 4.1 6752.7 4.6 8032.3 7.5 
4.400 3221.0 -1.3 4468.8 4.4 5722.3 4.1 6990.6 4.5 8288.0 7.5 
4.500 3296.1 4.5 4558.0 4.5 5825.0 4.1 7106.6 4.4 8417.3 7.5 
4.600 3373.8 4.7 4649.4 4.7 5929.5 4.1 7223.9 4.3 8541.4 7.5 
4.800 3536.6 5.3 4838.6 5.1 6143.8 4.2 7452.3 4.3 8809.8 7.6 
5.000 3709.6 6.1 5036.5 5.8 6364.9 4.6 7705.6 <!.4 9075 .. 0 7.9 
5.200 3892.9 7.2 5243.0 6.7 6592.6 5.4 1953.2 5.1 9342.2 8.7 
5.400 4086.5 8.6 5458.0 8.1 6826.7 6.8 8204.8 G.6 9611 10 
5.500 4187.3 9.5 5568.7 9.1 6946. 1 7.8 8331.9 7.7 9745 11 
5.600 4291 10 5682 10 7066.9 8.9 8459.9 9.0 9880 12 
5.800 4505 13 5913 13 1313 12 8718 12 10149 16 
6.000 4731 16 6154 16 7564 16 8978 17 10418 20 
6.200 4967 20 6402 20 7821 21 9240 22 10684 27 
6.400 5214 24 6658 26 8081 27 9502 29 10941 34 
6.500 8213 30 9633 33 11076 39 
6.600 9754 38 11205 44 

SAT 6.416 5235 25 
SAT 6.498 6787 28 
SAT 6.587 8329 33 
SAT 6.680 9859 4' 
SAT 6. 7 78 11431 53 



TABLE 24 B PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLCRIDE. L2 (0!MOl) 

0.000 bEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S. E. VALUE S. E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.100 129.5 1.3 165.60 0.89 198.55 0.59 229.30 0.39 258.71 0.28 -t 0.200 104.8 2.3 164.7 1.6 217.9 1.0 2E6.44 0.68 311.68 0.48 ::J: 
0.300 59.1 3.2 139.9 2.1 210.9 1.4 274.74 0.91 333.42 0.65 m 
0.400 3.9 3.9 104.0 2.6 191.3 1.7 2E9.0 .. 1 339.83 0.78 :xl 
0.500 -56.6 4.6 61.5 3.1 164.1 2.0 2~4 .8 ~ .3 336.92 0.90 s:: 
0.600 -120.3 5.1 14.9 3.4 131.9 2.2 2~4 .9 ~ .4 327.71 0.99 0 
0.700 -186.2 5.7 -34.6 3.8 96.1 2.4 210.9 ' .6 313.9 1 . 1 0 

-< 0.800 -253.5 6.1 -86.2 4.1 57.8 2.6 lE3.9 '.7 296.7 1 . 1 Z 
0.900 -321.8 6.5 -139.3 4.3 17.5 2.8 H,4.6 1.8 276.8 1.2 l> 
1.000 -390.7 6.9 -193.6 4.6 -24.3 2.9 1:<3.3 1.9 254.7 1.3 s:: 
1.200 -529.6 7.6 -304.4 5.0 -111. :3 3.2 56.7 2.0 205.7 1.3 0 
1.400 -669.1 8.1 -417 . 1 5.3 -201.4 3.4 -14.0 2. 1 151.7 1.4 "TI 
1.600 -808.3 8.6 -530.9 5.6 -293.5 3.5 -f:..7 . 5 2.2 94.4 1.5 C 
1.800 -947.0 9.0 -645.0 5.8 -386.8 3.7 ·162.9 2.3 34.5 1.5 Z 
2.000 -1084.7 9.3 -759.3 6.0 -480.9 3.8 -239.7 2.3 -27.2 1.5 0 
2.500 -1424.1 9.9 -1043.2 6.3 -717.3 3.9 -435.0 2.4 -186.6 1.5 -I 
3.000 -1755 10 -1323.0 6.5 -952.7 4.0 -632.0 2.4 -349.8 1.5 (5 
3.500 -2077 10 -1597.2 6.6 -1185. :3 4.0 -828.2 2.4 -514.1 1.5 Z 
4.000 -2391 I 1 -1865.0 6.6 -1413.8 4.0 -lon.3 2.3 -677 .8 1.4 en 

"TI 4.500 -2694 11 -2126.2 6.6 -1637.6 4.0 -1213.2 2.3 "B39.7 1.4 0 5.000 -2989 11 -2380.3 6.5 -1856.2 3.9 -1400.5 2.3 -999.0 1.4 :xl 
6.000 -3551 10 -2866.9 6.4 -2276.5 3.8 -1762.1 2.2 -1308.2 1.3 :I> 7.000 -4077 10 -3324.3 6.3 -2673.3 3.7 -2104.7 2.2 -1602.3 1.4 0 
8.000 -4567 10 -3752.4 6.2 -3045.6 3.7 -24:27.1 2.3 -1879.7 1.5 C 
9.000 -5023 10 -4151.4 6.2 -3393.3 3.7 -2728.5 2.4 -2139.2 1.7 m 

10.000 -5446 10 -4521.4 6.1 -3716.1 3.8 -3008.6 2.5 -2380. 1 2.0 0 
11.000 -5835 10 -48"62.8 6.1 -4014.1 3.9 -3266.9 2.7 -2602.1 2.2 C 
12.000 -6192 10 -5176.2 6.2 -4287.5 4.0 -3503.5 3.0 -2804.7 2.5 en 

en 13.000 -6518 10 -5461.9 6.4 -4536.4 4.2 -3718.4 3.2 -2987.7 2.7 0 
~ 

14.000 -6813 11 -5720.4 6.6 -4761.1 4.4 -3911.4 3.4 -3151.0 2.9 C 

" 
15.000 -7078 11 -5952.3· 6.9 -4961.8 4.7 -4082.6 3.5 -3294.2 3.0 <: =r 16.000 -7314 11 -6158.0 7.3 -5138.7 5.0 -4232.0 3.7 -3417 .2 3.0 !: '< 17 .000 -7521 12 -6337.8 7.8 -5291. a 5.3 -4359.3 3.8 -3519.5 3.1 !'l 0 0 18.000 -7700 13 -6492.1 8.4 -5421. :l 5.6 -4464.4 4.0 -3600.7 3.2 

:::r 19.000 -7853 14 -6620.9 9.0 -5526.9 6.0 -45'::6.9 4.3 -3660.1 3.3 ::J: 
fD r-
~ 20.000 -7978 14 -6724.3 9.6 -5608.3 6.4 -4606.0 4.5 -3696.8 3.5 0 
::JJ 21.000 -8076 15 -6802 10 -5664.S 6.8 -4640.8 4.8 -3709.6 3.7 :xl 
~ 22.000 -8146 16 -6853 11 -5695.3 7.1 -4650.0 5.0 -3696.9 3.9 6 
0 23.000 -8189 17 -6876 11 -5698.3 7.5 -4631.7 5.1 -3656.6 3.9 m 
AI 24.000 -8202 19 -6870 13 -5671.S 8.0 -4583.5 5.2 -3586.0 3.8 
i 25.000 -8183 23 -6832 15 -5612.7 9.3 -4502.1 5.8 -3481.5 3.9 
< 26.000 -8130 28 -6759 19 -5517 12 -4383.4 7.8 -3338.9 5.2 
~ SAT 26.268 -8110 30 .... SAT 26.278 -6732 20 
• .f>. SAT 26.300 -5481 14 
Z SAT 26.334 -4334.7 8.9 !:> 
.N 

SAT 26.378 -3274.1 6.2 
... Ul U) 
co Ul 
III .... 



!- U'I 

." U'I 
::T C» 
'< TABLE 24 B (CeNT.) PARTIAL MOLAL RELATIVE ENTHALPY OF SODIUM CHLORIDE, L2 (J!MOL) !II 
0 
::T 
CD 25.COO DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 
~ 
:D WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VI\LUE S.E. VALUE S.E. CD 
:'"' 
0 0.000 C.OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
J 0.100 287.52 0.25 316.34 0.25 315.96 0.29 440.58 0.33 512.03 0.38 

< 0.200 354.98 0.42 397.44 0.44 483.21 0.51 574.21 0.58 613.49 0.67 

~ 0.300 388.82 0.57 442.44 0.59 549.11 0.69 650.59 0.19 180.99 0.90 

; 0.400 406.06 0.68 469.59 0.11 594.50 0.84 123.50 0.96 861.7 1.1 
0.500 413.11 0.78 485.81 0.81 627.28 0.96 772.0 1.1 925.9 1.3 

z 0.600 413.38 0.86 494.55 0.90 651.4 1.1 810.6 1.2 918.8 1.4 
~ 0.700 408.58 0.93 497.84 0.98 669.3 1.2 841.9 1.3 1023.4 1.5 
,!') 0.800 399.96 0.99 497.0 1.0 682.2 1.2 851.6 1.4 1061.6 1.7 .... 0.900 388.4 1.0 492.8 1.1 691.4 1.3 838.9 1.5 1094.7 1.8 CD 
<XI 1.000 374.4 1.1 486.1 1.1 691.5 1.4 906.7 1.6 1123.7 1.8 UI 

1.200 340.8 1.2 466.3 1.2 702.3 1.5 933.7 1.1 1172.0 2.0 rn 1.400 301.6 1.2 440.4 1.3 699.1 1.5 952.1 1.8 1210.3 2.1 
1.600 258.5 1.2 410.0 1.3 691.6 1.6 964.0 1.9 1241.1 2.2 P 
1.800 212.3 1.3 376.1 1.3 679.4 1.6 970.9 1.9 1266.1 2.3 ::e 2.000 163.9 1.3 339.6 1.3 663.8 1.1 973.9 2.0 1286.5 2.3 
2.500 36.2 1.3 240.4 1.3 614.4 1.7 968.7 2.0 1322.3 2.4 0 
3.000 -97.1 1.2 133.9 1.3 555.1 1.7 950.9 2.0 1343.0 2.5 r-» 3.500 -233.0 1 .2 23.6 1.3 489.7 1.7 925.0 2.0 1353.6 2.5 ::D 
4.000 -369.5 1.1 -88.5 1.2 420.7 1.6 893.9 2.0 1357.3 2.5 " 4.500 -505.4 1.1 -200.9 1.2 349.7 1.6 859.3 2.0 1356.2 2.5 rn 
5.000 -639.8 1.0 -312.7 1.1 217.8 1.6 822.6 2.0 1351.8 2.5 » 
6.000 -901.8 1.0 -531.8 1.1 134.7 1.6 746.4 2.0 1337.3 2.5 Z 
7.000 -1152.0 1.1 -741.9 1.2 -4.1 1.6 670.8 2.0 1320.0 2.5 C 
8.000 -1388.4 1.3 -940.8 1.3 -135.7 1.7 599.1 2. 1 1303.8 2.5 !=' 
9.000 -1609.6 1.5 -1126.7 1.5 -258.1 1.9 533.8 2. 1 1291. 5 2.5 

~ 10.000 -1814.7 1.8 -1298.5 1.8 -3Ei9.G 2.0 476.7 2.2 1285.5 2.5 
11.000 -2003.0 2.0 -1455.4 2.0 -469.2 2.2 429.4 2.3 1287.4 2.5 G) 

12.000 -2174.0 2.3 -1596.8 2.2 -555.9 2.3 393.1 2.4 1298.8 2.6 r-rn 13.000 -2327.2 2.5 -1721.9 2.4 -628.6 2.5 369.0 2.6 1321.1 2.7 :E 14.000 -2462.3 2.6 -1830.2 2.6 -686.6 2.1 358.2 2.7 1355.1 2.8 
15.000 -2578.8 2.7 -1921.1 2.1 -729.0 2.8 361.9 2.8 1403.8 2.9 
16.000 -2676.4 2.8 -1994.1 2.7 -754.8 2.9 381.2 2.9 1467.0 3.0 
17 .000 -2754.3 2.8 -2048.3 2.8 -763.0 3.0 417.4 3. 1 1546.4 3.1 
18.000 -2812.0 2.9 -2082.8 2.9 -752.4 3.2 471.9 3.2 1643.7 3.2 
19.000 -2848.5 3.0 -2096.7 3.0 -721.7 3.4 546.1 3.5 1760.4 3.5 
20.000 -2862.8 3.2 -2088.6 3.2 -669.:! 3.6 641.9 3.7 1898.3 3.8 
21.000 -2853.4 3.4 -2057.0 3.4 -593.4 3.8 761.1 4. 1 2059.2 4.3 
22.000 -2818.5 3.6 -1999.7 3.6 -491.7 4.0 905.9 4.6 2245.4 5.1 
23.000 -2755.8 3.6 -1914.4 3.7 -361 .7 4.4 1079. 1 5.3 2459.2 6.2 
24.000 -2662.3 3.4 -1798.0 3.7 -200. ' 5.0 1283.6 5.6 2703.3 8.0 
25.000 -2534.5 3.4 -1646.8 4.0 -3~2 6.2 1523.0 3.7 2981 11 
26.000 -2367.7 4.5 -1456. 1 5.3 233.5 8.5 1801 12 3295 15 
21.000 3650 20 

SAT 26.432 -2282.4 5.6 
SAT 26.495 -1345.4 6.6 
SAT 26.647 410 11 
SAT 26.830 2066 15 
SAT 21.039 3665 21 



TABLE 24 B (CO~T.) PARTIAL MOLAL RELAT!VE ENTHALPY OF SOOIUM CHLORIDE. L2 (J/MOL) 

70.0:X> OEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 OEG C 

WEIGHT % VALJE S.E. VALUE S.E. VALUE S.E. VALUE !':. E. VALUE S.E. 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.100 591. 30 0.43 678.87 0.48 775.06 0.52 880.35 0.60 995.76 0.76 
0.200 782.54 0.76 901.89 0.84 1031.80 0.90 1172.8 1.0 1326.4 1.3 ~ 
0.300 912.2 1.::1 1054.9 1. 1 1209.2 1.2 1375.5 1.4 1555.9 1.8 ::t 
0.400 1011. 4 1.3 1173.2 1.4 1347.2 1.5 1534.0 1.7 1735.6 2.2 m 
0.500 1091.7 1.4 1270.2 1.6 1461. 1 1.7 1665.2 1.9 1884.8 2.6 :2J 
0.600 1159.2 1.6 1352.4 1.8 1558.5 1.9 1777.8 ~.2 2013.2 2.9 3: 
0.700 1217.1 1.8 1424.0 1.9 1643.7 2.0 1876.8 :;.3 2126.4 3.2 0 

C 0.800 1267.8 1.9 1487.3 2.1 1719.6 2.2 1965.4 :'.5 2228.0 3.4 -< 
0.900 1312.7 2.0 1544.0 2.2 1788.1 2.3 2045.8 ~.6 2320.3 3.6 Z 
1.000 1352.9 2.1 1595.3 2.3 1850.6 2.4 2119.4 2.8 2405.2 3.8 > 
1.200 1422.2 2.3 1685.4 2.5 1961.4 2.6 2250.7 3.0 2557.4 4. 1 

== 1.400 1480.0 2.4 1762.6 2.6 2057.6 2.7 2365.8 :.1. 1 2691.5 4.4 (; 
1.600 1529.3 2.5 1830.0 2.7 2142.9 2.8 2468.7 3.2 2812.2 4.6 "11 
1.800 1571.8 2.6 1889.7 2.8 2219.5 2.9 2562.0 3.3 2922.2 4.8 c: 
2.000 1608.9 2.7 1943.3 2.9 2289.2 2.9 2647.7 3.3 3023.9 4.9 Z 
2.500 1684.3 2.9 2057.2 3.0 2440.9 3.0 2836.6 3.4 3250.2 5.2 0 

~ 3.000 1741.7 2.9 2150.5 3.1 2569.3 3.0 2999.7 3.4 3448.1 5.4 0 3.500 1787.1 3.::1 2229.7 3.2 2681.7 3.0 3144.9 3.3 3626.3 5.5 
4.000 1824.0 3.::1 2298.8 3.2 2782.6 3.0 3277.2 3.3 3790.2 5.6 Z en 
4.500 1854.8 3.::1 2360.6 3.2 2874.8 2.9 3399.7 3.2 3943.3 5.7 "11 5.000 1881. 2 3.::1 2416.8 3.3 2960.6 2.9 3514.9 3.2 4088.1 5.7 0 
6.000 1925.4 3.1 2518.2 3.3 3118.5 2.9 37~9.3 3. 1 4359.7 5.8 ::u 
7.000 1963.6 3.C> 2610.8 3.3 3265.0 2.9 39:;19.9 :3. 1 4615.1 5.9 > 8.000 2000.5 3.::1 2699.7 3.3 3405.7 2.9 41::12.8 3.2 4860.9 6.1 " 9.000 2039.3 3.::1 2788.6 3.3 3544.7 3.0 4312.3 3.3 5101.8 6.3 c: 

10.000 2082.4 3.::1 2880.2 3.3 3684.9 3.1 4501.6 3.5 5341.2 6.5 m 
11.000 2131.9 3.1 2976.9 3.4 3828.9 3.2 4693.6 3.7 5582.0 6.7 0 
12.000 2189.7 3.1 3080.7 3.5 3979.0 3.4 4890.6 4.0 ·5826.7 6.9 c: 

en 
13.000 2257.4 3.2 3193.4 3.6 4136.9 3.6 5094.4 4.2 6077 .3 7.2 en 
14.000 2336.4 3.2 3316.6 3.7 4304.6 3.7 5307.1 4.4 6335.7 7.4 0 

~ 15.000 2428.2 3.3 3451.9 3.8 4483.5 3.9 5530.2 4.6 6603.7 7.5 C 
"tI 16.000 2534.4 3.4 3600.8 3.8 4675.3 4.0 5765.2 4.7 6882.7 7.6 2 := 17.000 2656.3 3.5 3764.8 3.9 4881.4 4.1 6013.6 4.8 7173.9 7.6 

== '< 
!II 18'.000 2795.6 3.6 3945.5 4.0 5103.2 4.1 6276.6 4.8 7478.5 7.6 0 
0 19.000 2953.7 3.B 4144.2 4.1 5341.9 4.1 6555.2 4.7 7797.4 7.5 % := 20.000 3132.4 4.1 4362.6 4.3 5599.0 4.1 6850.5 4.6 8131.2 7.5 r III 
3 21.000 3333.4 4.5 4602.0 4.6 5875.4 4.1 1163.2 4.4 8480.2 7.5 0 
:u 22.000 3558.6 5.4 4863.9 5.2 6172.3 4.2 7493.8 4.3 8844.3 7.6 :2J 
III 23.000 3810.1 6.7 5150.0 6.2 6490.5 5.0 1842.5 4.7 9223. 1 8.3 6 
~ 24.000 4089.9 8.0 5461.7 8.2 6830.8 6.8 8209.1 6.6 9615 10 m 
57 25.000 4401 12 5801 11 7194 10 8593 1 ~ 10020 14 
JS 26.000 4745 16 6168 16 7579 16 8993 17 10433 21 
< 27.000 5125 23 6566 24 1988 24 9408 27 10853 31 
~ 28.000 9835 40 11274 46 ... SAT 27.272 5235 25 .. - SAT 27.525 6787 28 Z SAT 27.795 8329 33 !:> 
,!') SAT 28.079 9869 41 

cD 
SAT 28.373 11431 53 

0'1 
Q) 0'1 
en CD 



~ 
:.~ 

" 
TABLE 25 A INTEGRAL HEAT OF SOLUTION OF SOOIUM CHLORIDE, HSOLN (J/MOL) J::t 

~ 
'< 
!" 
0 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.0OG _ .. 
~ 
111 

? I~OLALITY VALUE S.E. VALUE 5.E. VALUE 5.1'. VALUE S.E. VALUE 
:II 

------...-',-'.-¥,' .. 
111 0.000 8140.1 7.6 7~92. 7 4.9 6157.4 3.1 5317 .0 2.0 4555.7 
:'" 
C 0.001 8180.8 7.5 7136.8 <1.8 6205.0 3.1 5368.3 2.0 4610.8 

~; 0.002 8194.9 7.5 7152.7 4.8 6222.6 3.1 5387.6 2.0 4631.8 
0.005 8218.6 7.4 7180.2 4.8 6253.9 3.0 5422.5 2.0 4670.3 < 

tf 0.010 8238.4 7.2 7205.2 4.6 6283.7 2.9 5456.9 1.9 4709.0 
:- 0.020 8254.6 7.0 7230.0 4.5 6316.3 2.8 5496.6 1.9 4755.5 ., 
.... 0.050 8249.3 6.3 7245.6 4.0 6350.3 2.5 5547.2 1.7 -1821.2 ~, 

~ 
Z 

0.100 8189.8 5.5 7214.6 3.5 6344.4 2.2 5563.3 1.5 4856.9 

!l 0.200 8022.0 4.0 7:)94.7 2.9 6265.9 1.8 5520.9 1.3 4846.3 1 -
.!" 0.300 7836.4 4 .1 6350.3 2.6 6157.3 1 . 7 5443.4 1.2 4795,9 I -:. 

i 
0.400 7647.3 3.3 6798.3 2.5 6037.4 1.7 5351.5 1.2 4728.6 1(; 

0.500 7459.0 3.!! 6544.1 2.5 5912.9 1.7 5252.9 1.2 4652.7 1 ,~ 

C1I 0.600 7273.4 3.7 6490.3 2.5 5786.7 1.7 5150.9 1.2 4572.0 1.'J 
0.700 7091.4 3.7 6338.1 2.5 5660.6 1.1 5047.6 1.2 4488.7 1 r". :-

O.SOO 6913.4 3.7 6188.3 2.5 5535.4 1.7 4944.1 1.2 4404.3 1.0 :'": 
0.900 6739.7 3.7 6041.2 2.5 5411.9 1.1 4841.2 1.2 4319.6 1.0 
1.000 6570.3 3.7 5~97.3 2.5 5290.3 1.7 4139.3 1.2 4235.1 1.0 ~ 
1.200 6244.5 3.5 5518.9 2.5 5053.8 1.7 4539.9 1.2 4068.67 0.99 

~ 1.400 5935.7 3.5 5353.8 2.5 4827.3 1.1 4347.7 1.2 3907.00 0.98 
1.500 5787.6 3.6 5226.2 2.5 4718.0 1.7 4254.5 1.2 3828.34 0.98 1> 
1.600 5643.4 3.5 5101.8 2.5 4611.2 1.7 4163.4 1.2 3751 .25 0.98 :z 
1.800 5366.9 3.7 4362.7 2.5 4405.5 1.7 3987.5 1.2 3602.02 0.98 ,r:. 

2.000 5105.4 3.7 4636.1 2.6 4210.0 f .8 3820.0 1.2 3459.61 0.99 m 

2.200 4858.3 3.13 4421 .6 2.6 4024.7 1.8 3660.9 1.3 3324. f 1.0 > 
2.400 4624.8 3.8 4218.6 2.6 3849.1 f .8 3510.0 1.3 3195.5 1.0 Z 

0 
2.500 4513.1 3.13 4121.3 2.6 3764.9 1.8 3437.6 1.3 3133.8 1 . 1 

!=' 2.600 4404.4 3.3 4026.8 2.7 3683.0 1.8 3367.1 1.3 3073.8 1 . 1 
2.800 4196.4 3.9 3845.5 2.7 3526.0 1.9 3232.1 1.4 2958.8 1.1 ?!: 
3.000 4000.1 3.9 3674.5 2.7 3377.8 1.9 3104.7 1.4 2850.4 1.2 Q 
3.200 3815.0 3.9 3'513. 1 2.7 3238.0 1.9 2984.6 1.4 2748.4 1.2 r-
3.400 3640.5 4.0 3361.0 2.8 3106,4 2.0 2871.7 1.5 2652.6 1.3 m 
3.500 3557.1 4.0 3288.3 2.8 3043.5 2.0 2817.8 1.5 2607.0 1.3 =E 
3.600 3476.1 4.0 3217.7 2.8 2982.5 2.0 2765.6 1.5 2563.0 1.3 
3.800 3321.4 4.1 3083.0 2.8 2866.1 2.0 2666.1 1.5 2479.2 1 .3 
4.000 3175.8 4.1 2956.3 2.9 2756.9 2.1 2573.1 1.6 2401. 2 1.4 
4.200 3038.9 4.2 2837.4 2.9 2654.6 2.1 2486.3 1.6 2328.9 1 .4 
4.400 2910.4 4.3 2725.9 3.0 2559.0 2.2 2405.5 1.6 2262.0 1.4 
4.500 2849.2 4.3 2672.9 3.0 2513.7 2.2 2367.3 1.7 2230.6 1.4 
4.600 2789.9 4.3 2621.6 3.1 2469.9 2.2 2330.6 1.7 2200.5 1.4 
4.800 2677 .0 4.4 2524.2 3.1 2387.0 2.3 2261.4 1.7 2144.2 1.5 
5.000 2571. 4 4.5 2433.4 3.2 2310.2 2.3 2197.8 1.8 2093.1 1.5 
5.200 2472.8 4.7 2349.0 3.3 2239.3 2.4 2133.7 1.8 2047.2 1.5 
5.400 2381.1 4.3 2270.9 3.4 2174.1 2.4 2086.9 1.9 2006.2 1.6 

5.500 2337.7 4.8 2234.2 3.4 2143.7 2.5 2062.5 1.9 1987.6 1.6 
5.600 2295.9 4.9 2198.9 3.5 2114.6 2.5 2039.4 1.9 1970.3 1.6 
5.800 2217.1 5.1 2132.8 3.6 2060.7 2.6 1997.2 1.9 1939.4 1.6 
6.000 2144.5 5.3 2072.6 3.7 2012.3 2.6 196~.3 2.0 1913.4 1.6 

SAT 6.096 2111.9 5.5 
SAT 6.099 2044.8 3.8 
SAT 6.106 1988.9 2.7 
SAT 6. 117 1941.1 2.0 
SAT 6.131 1899.2 1.7 



TABLE 25 A (CONT.) HITEGRAL HEAT OF SOLUTION OF SODIUM CHLORIDE, HSOLN (tJ!MOL) 

25.000 DEG C 30 000 DEG C 40.000 OEG C 50.000 nEG C 6::>.000 DEG C 

MCLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 3858.4 1.4 3210.6 1.4 2006.1 1.7 822.2 3.0 -475.3 8.1 
0.001 3911.5 1.4 3274.1 1.4 2079.0 1.7 905.8 3.0 -379.2 8.1 
0.002 3940.:3 1.4 3298.6 1.4 2101.4 1.7 938.8 3.0 -341.1 8.1 
0.005 3982.5 1.3 3344.5 1.4 2161.1 1.7 1001.3 2.9 -268.2 8. I -I 
0.010 4025.4 1.3 3391.8 1.4 2217.3 1.7 1067.4 2.9 -190.3 8.0 :z: 
0.020 4078.4 1.3 3451.0 1.3 2289.4 1.6 1153.6 2.9 -87.3 7.9 m 
0.050 4158. 1 1.2 3544.1 1.2 2408.8 1.5 1301.4 2.8 94.6 7.1 :xl 
0.100 4211.5 1.1 3614.0 I . I 2509.9 1.4 1435.5 2.7 268.1 7.5 :s:::: 
0.200 4229.26 0.99 3657.5 1.0 2601.1 1.3 1575.2 2.6 465.4 7.1 0 
0.300 4202.97 0.96 3653.0 1.0 2635.9 1.3 1649.1 2.6 584.7 6.8 C 

-< 0.400 4157.40 0.96 3626.94 0.99 2645.0 1.3 1692.3 2.5 667.0 6.6 Z 
0.500 4101.51 0.96 3589.10 0.99 2639.4 1.3 1717.8 2.5 727.3 6.5 ~ 
C.600 4039.64 0.96 3544.2 1.0 2624.6 1.3 1731.8 2.5 773.2 6.4 :s:::: 
C.700 3974.23 0.96 3494.8 1.0 2603.8 1.3 1737.9 2.5 808.8 6.3 0 
0.800 3906.79 0.96 3442.62 0.99 2578.8 1.3 1738.4 2.5 837.0 6.2 ." 
0.900 3838.29 0.96 3388.75 0.99 2550.9 1.3 1734.9 2.4 859.5 6.2 c: 
1.000 3769.42 0.96 3333.92 0.99 2521.0 1.3 1728.3 2.4 877.7 6.1 Z 
1.200 3632.34 0.95 3223.40 0.98 2457.1 1.2 1708.8 2.4 904.4 6.1 (') 

1.400 3498.05 0.94 3113.90 0.97 2392.4 1.2 1684.3 2.4 922.5 6.1 -I 
1.500 3432.41 0.93 3060.07 0.97 2359.6 1.2 1611.0 2.4 929.3 6. 1 0 
1.600 3367.93 0.93 3007.05 0.97 2327.1 1.3 1657.3 2.4 935.0 6.0 Z 
1.800 3242.78 0.93 2903.83 0.98 2263.1 1.3 1629.5 2.4 944.2 6.0 en 
2.000 3123.06 0.94 2804.83 0.99 2201.2 1.3 1601.9 2.4 951.5 6.0 ." 

0 
:2.200 3009.01 0.96 2110.4 1.0 2142.1 1.3 1575.3 2.4 958.0 6.0 :c 
:2.400 2900.75 0.99 2620.8 1.0 2086.1 1.3 1550.4 2.4 964.5 6.0 l> 
:2.500 2848.8 1.0 2571.8 1.1 2059.4 1.3 1538.7 2.4 967.9 6.0 £) 
2.600 2798.3 1.0 2536.1 1.1 2033.5 1.4 1521.5 2.4 971.6 6.1 c: 
2.800 2701.6 1.1 2456.3 1 . 1 1984.5 1.4 1507.0 2.5 979.8 6. 1 m 
3.000 2610.6 1 . 1 2381.5 1.2 1939.1 1.4 1489. 1 2.5 989.4 6.1 0 
3.200 2525.3 1.2 2311.6 1.2 1897.6 1.4 1474.0 2.5 1000.7 6.1 c: 
::.400 2445.4 1.2 2246.6 1.2 1859.9 1.5 1461.8 2.5 1014.0 6.1 en 

en 
::.500 2407.6 1.2 2215.9 1.3 1842.5 1.5 1456.8 2.5 1021.5 6.1 0 

(". 
::.600 2371.0 1.2 2186.5 1.3 1826. 1 1.5 1452.6 2.5 1029.6 6.1 C 
::.800 2301.9 1.3 2131. 1 1.3 1196.2 1.5 1446.7 2.5 1047.4 6.1 2: ." 4.000 2238.0 1.3 2080.4 1.3 1770.2 1.5 1443.9 2.5 1067.8 6.1 :r 3: 

'< 4.200 2179.2 1.3 2034.4 1.3 1748. 1 1.6 1444.5 2.5 1090.8 6.1 

" (') 

0 4.400 2125.4 1.3 1993. 1 1.4 1730.0 1.6 1448.4 2.5 1116.6 6.1 % 
::r 4.500 2100.4 1.4 1974. 1 1.4 1122.5 1.6 1451. 7 2.5 1130.5 6.1 .... 
~ 4.600 2076.6 1.4 1956. :3 1.4 1715.9 1.6 1455.8 2.5 1145.2 6.1 0 
:u 4.800 2032.6 1.4 1924.0 1.4 1105.8 1.6 1466.7 2.5 1116.7 6.1 :xl 

l!. \:.000 1993.5 1.4 1896.3 1.5 1699.7 1.6 1481. 1 2.5 1211.3 6. 1 6 
\:.200 1959.1 1.5 1873. 1 1.5 1697.7 1.7 1499.2 2.6 1249.0 6.2 m 

c \:.400 1929.5 1.5 1854.4 1.5 1699.7 1.7 1520.9 2.6 1289.8 6.2 
II) 

JT 5.500 1916.5 1.5 1846.8 1.5 1702.3 1.7 1533.2 2.6 1311.4 6.2 

< 5.600 1904.7 1.5 1840.3 1.5 1705.9 1.7 1546.4 2.6 1333.9 6.2 

~ \:.800 1884.6 1.5 1830.7 1.6 1716.3 1.8 1575.7 2.7 1381. 3 6.2 ... 6.000 1869.3 1.6 1825.7 1.6 1731.0 1.8 1609.0 2.7 1432.2 6.3 
~ 6.200 1750.1 1.9 1646.2 2.9 1486.5 6.3 
z SAT 6.148 1861.2 1.6 
0 SAT 6.168 1825.2 1.6 
,!') SAT 6.216 1751. 8 1.9 
cD SAT 6.274 1661. 0 2.9 Ul 
0) SAT 6.341 "527.0 6.4 en 
en .... 



!- TABLE 25 A (CONT INTEGRAL HEAT OF SOLU-ION OF SOOIUM CHLORIOE, HSOLN (JiMOL) 
'lI ~ 
:3' 
'< 
!II 110.000 DE:: 
0 

70.000 DEG C 80.00C DEG C 90.000 DEG C 10::>.000 DEG C 

:3' 
(!) MOULlTY VALUE S.E. VALUE 
? 

S.E. VALUE S.E. VALUE S. E. VALUE 

::u 0.000 -2044 20 -4075 43 -679: 82 -10480 140 -15460 2 ", 

l!- 0.001 -1934 20 -3948 43 -6650 82 -10310 140 -15260 2.!0 

5? 0.002 -1890 20 -3897 43 -6590 82 -10240 140 -15180 240 

0.005 -1804 20 -3796 43 -6470 81 -10100 140 -15010 240 
g;- 0.010 -1712 20 -3685 42 -633. 81 -9340 140 -14800 230 

~ 0.020 -1588 20 -3534 42 -6149 80 -9700 140 -14510 230 
0.050 -1362 19 -3249 41 -5785 78 -9230 140 -13890 230 

:i: 0.100 -1137 18 -2953 39 -5389 75 -8700 130 -13170 220 

- O.~OO -863 17 -2573 37 -486' 71 -7960 130 -12140 210 
Z O.~OO -684 17 -2312 35 -448~ 68 -7410 120 -11370 200 
0 .., 0.400 -552 16 -2109 34 -4181 66 -6970 120 -10730 190 

- 0.500 -447 16 -1944 33 -3930 64 -6600 110 -10200 190 

iO 0.600 -361 15 -1803 33 -3712 63 -6280 110 -9730 190 
co 0,700 -289 15 -1681 32 -352:: 62 -5990 110 -9310 180 
(1J 

0.800 -226 15 -1574 32 -335:: 61 -5740 110 -8930 180 m 
0.900 -172 15 -1478 31 -319~ 61 -5500 110 -8590 180 
I.COO -124 15 -1391 31 -305~ 60 -5290 110 -8280 180 0 
1. 200 -42 14 -1238 31 -2811 60 -4910 110 -7720 180 

?E 1.400 25 14 -1107 31 -259~ 60 -4580 110 -7230 180 
1. 500 55 14 -1047 31 -249E 60 -4430 110 -7010 180 n 
1.600 84 14 -991 31 -240~ 60 -4290 110 -6800 180 .. 
1.800 135 14 -887 31 -2231 60 -4020 110 -6<120 180 :> 
2.000 182 14 -792 31 -2073 60 -3780 110 -6070 180 ::0 
2.200 225 14 -703 31 -1927 60 -3560 110 -5750 180 ~ 

2.400 267 14 -620 31 -179C 60 -3360 110 -5450 180 m 
2.500 287 14 -580 31 -172= 60 -3260 110 -5320 180 :> 
2.600 307 15 -540 31 -1662 60 -3170 110 -5180 180 Z 

2.800 347 15 -464 31 -1539 61 -2980 110 -4920 180 0 

3.COO 386 15 -389 31 -1421 61 -2810 110 -4680 180 9 
3.200 426 15 -316 31 -1308 61 -2650 110 -4450 180 Z 
3.400 467 15 -244 32 -1198 61 -2490 110 -4240 180 
3.500 488 15 -208 32 -1144 61 -2410 110 -4130 180 C) 

3.600 509 15 -172 32 -1090 61 -2340 110 -4030 180 .. 
m 

3.800 552 15 -100 32 -985 62 -2190 110 -3830 180 :E 
4.000 597 15 -28 32 -881 62 -2050 110 -3640 180 
4.200 643 15 45 32 -778 62 -1910 110 -3460 180 
4.400 692 15 118 32 -676 62 -1780 110 -3280 180 
4.500 717 15 155 32 -626 62 -1710 110 -3200 180 
4.600 742 15 192 32 -575 62 -1640 110 -3110 180 
4.800 795 15 268 32 -474 62 -1510 110 -2950 190 
5.000 850 15 344 32 -374 62 -1390 110 -2790 190 
5.200 908 15 422 32 -274 62 -1260 110 -2640 190 
5.400 967 15 502 32 -173 62 -1·40 110 -2490 190 
5.500 998 15 542 32 -123 63 -1080 110 -2410 190 
5.600 1030 15 583 32 -72 63 -1020 110 -2340 190 
5.800 1095 15 666 32 29 63 -900 110 -2200 190 
6.000 1163 15 750 32 130 63 -780 110 -2060 190 
6.200 1234 15 837 32 232 63 -660 110 -1930 190 
6.400 1307 15 925 32 334 63 -540 110 -1800 190 
6.500 385 63 -~90 110 -1740 190 
6.600 -430 110 - 1670 190 

SAT 6.416 1313 15 
SAT 6.498 969 32 
SAT 6.587 429 63 
SAT 6.680 -380 110 
SAT 6.778 -1570 190 



TABLE 25 B INTEGRAL HEAT OF SOLUTION OF SODIUM CHLORIDE. HSOLN (u/MOL) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.COO DEG C 20.000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 8140.1 7.6 7092.7 4.9 6157.4 3.1 5317 .0 2.0 "555.7 1.5 
0.100 8251.7 7.0 7224.8 4.5 6309.0 2.9 5487.4 1.9 "744.6 1.4 .... 
0.200 8257.8 6.6 7243.6 4.2 6339.3 2.7 5528.1 1.8 4794.7 1.3 ::t 
0.300 8248.2 6.3 7245.3 4.0 6350.9 2.5 5548.5 1.7 4823.2 1.3 rn 

XI 0.400 8231.0 6.0 7238.6 3.8 6353.2 2.4 5558.9 1.6 4840.8 1.2 3: 0.500 8209.5 5.7 7226.8 3.6 6349.9 2.3 5563.1 1.5 4851.6 1.2 0 
0.600 8184.9 5.5 7211. 5 3.4 6342.8 2.2 5563.0 1.5 4857.8 1.2 C 
0.700 8158.3 5.2 7193.8 3.3 6332.8 2.1 5559.8 1.4 4860.5 1.1 -< 
0.800 8130.1 5.1 7174.2 3.2 6320.6 2.0 5554.1 1.4 4860.6 1 . 1 Z 
0.900 8100.7 4.9 7153. 1 3.1 6306.8 2.0 5546.6 1.4 4858.6 1 . 1 :J> 
1.000 8070.4 4.8 7130.9 3.0 6291.6 1.9 5537.5 1.3 4854.8 1 . 1 3: 
1.200 8007.8 4.5 7083.9 2.9 6258. 1 1.8 5515.7 1.3 -1843.3 1.0 n 
! .400 7943.2 4.3 7034.2 2.7 6221.3 1.8 5490.2 1.2 4827.6 1.0 "TI 
1.600 7877.4 4.2 6982.7 2.7 6182.2 1.7 5161.9 1.2 4808.8 1.0 c: 
1.800 7810.7 4.1 6929.9 2.6 6141.4 1.7 5431.5 1.2 4787.5 1.0 Z 

0 2.000 7743.4 4.0 6876.0 2.6 6099.2 1.7 5399.4 1.2 4764.3 1.0 .... 
2.500 7574.1 3.8 6738.6 2.5 5989.5 1.7 5313.9 1.2 4700.0 1.0 0 3.000 7404.5 3.8 6599.1 2.5 5876.1 1.7 5223.4 1.2 4629.5 1.0 Z 
3.500 7235.6 3.7 6458.7 2.5 5760.7 1.7 5129.7 1.2 4555.0 1.0 en 
4.000 7068.1 3.7 6318.5 2.5 5644.3 1.7 5034.2 1.2 4477.8 1.0 "TI 
4.500 6902.4 3.7 6179.0 2.5 5527.6 1.7 4937.6 1.2 4399.0 1.0 0 
5.000 6738.8 3.7 6040.4 2.5 5411.2 1.7 4840.6 1.2 4319. 1 1.0 :0 
6.000 6418.0 3.6 5767.4 2.5 5180.1 1.7 4646.6 1.2 4157.9 1.0 :J> 
7.000 6106.7 3.6 5500.8 2.5 4953.0 1.7 4454.5 1.2 3996.94 0.99 " 8.000 5805.3 3.6 5241.5 2.5 4731.1 1.7 4265.7 1.2 3837.78 0.98 c: 
9.000 5513.9 3.7 4989.9 2.5 4515.0 1.7 4081.2 1.2 3681.57 0.98 rn 

0 10.000 5232.7 3.7 4746.5 2.6 4305.3 1.7 3901.7 1.2 3529. 10 0.99 c: 
11.000 4961.8 3.7 4511. 5 2.6 4102.4 1.8 3727.6 1.2 3381.0 1.0 en 
12.000 4701.2 3.8 4285.1 2.6 3906.6 1.8 3559.4 1.3 3237.7 1.0 en 
13.000 4451.0 3.8 4C67.3 2.7 3718. 1 1.8 3397.3 1.3 3099.5 1 . 1 0 

~ 14.000 4211 . 1 3.9 3858.4 2.7 3537.1 1.9 3241.7 1.4 2966.9 1.1 C 
." 15.000 3981.5 3.9 3658.3 2.7 3363.8 1.9 3092.6 1.4 2840.1 1.2 c: 
:r- 16.000 3762.3 3.9 3467.1 2.8 3!98.2 1.9 2950.5 1.5 2719.4 1.2 3: '< 
fI' 17 .000 3553.3 4.0 3285.0 2.8 3040.6 2.0 2815.3 1.5 2605.0 1.3 0 
0 18.000 3354.6 4.0 3111.9 2.8 2891 . 1 2.0 2687.4 1.5 2497. 1 1.3 ::t :r- 19.000 3166.2 4.1 2948.0 2.9 2749.7 2.1 2567.0 1.6 2396.1 1.4 r-CD 
;:i 20.000 2988.1 4.2 2793.2 3.0 2616.7 2.1 2454.2 1.6 2302.2 1.4 0 

:0 
:D 21.000 2820.2 4.3 2647.8 3.1 2492.3 2.2 2349.4 1.7 2215.8 1.4 6 CD 22.000 2662.8 4.4 2512·0 3.2 2376.6 2.3 2252.8 1.7 2137.3 1.5 :"" rn 

J 
23.000 2515.8 4.6 2385.8 3.3 2270.1 2.4 2164.9 1.8 2067.0 1.5 
24.000 2379.6 4.8 2269.1 3.4 2173.1 2.4 2086.0 1.9 2005.6 1.6 
25.000 2254.3 5.0 2163.9 3.5 2086.0 2.5 2016.9 1.9 1953.1 1.6 

< 26.000 2140.4 5.3 2C69.2 3.1 2009.6 2.6 1958.2 2.0 1912.1 1.6 
~ SAT 26.268 2111.9 5.5 
-; SAT 26.218 2044.8 3.8 
Z SAT 26.300 1988.9 2.7 
9 SAT 26.334 1941.1 2.0 
jI> SAT 26.378 1899.2 1.7 

cD c.n 
QI en 
(II Co) 
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~ TABLE 25 B (CONT.) INTEGRAL HEAT OF SOLUTION OF SODWM CHI.ORTrlE. HSOLN (oJ/MOL) 
0 
::J' 
CD 25.000 OEG C 30.000 OEG C 40.000 OEG C 50.000 OEG C 60.000 OEG C 
~ 
::tI WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 
~ 
C 0.000 3858.4 1.4 3210.6 1.4 2006.1 1.7 822.2 3.0 -475.3 8.1 
Cl 

~ 0.100 4065.7 1.3 3436.7 1.3 2271.8 1.6 1132.5 2.9 -112.7 8.0 

< 0.200 4124.8 1.2 3504.4 1.3 2356.6 1.6 1236.0 2.8 13. 1 7.8 

~ 0.300 4160.7 1.2 3547.2 1.2 2412.9 1.5 1306.8 2.8 101.4 7.7 
..... 0.400 4184.8 1.1 3577.4 1.2 2454.9 1.5 1361.1 2.7 170.6 7.6 
~ 0.500 4201.6 1.1 3599.9 1.1 2487.8 1.4 1405.1 2.7 227.9 7.5 
z 0.600 4213.4 1.1 3616.8 1.1 2514.6 1.4 1442.0 2.7 276.9 7.4 
0 0.700 4221. 5 1.0 3629.8 1.1 2536.7 1.4 1473.5 2.7 319.7 7.4 
,!') 0.800 4226.7 1.0 3639.7 1 . 1 2555.2 1.4 1501.0 2.7 357.6 7.3 
<D 0.900 4229.6 1.0 3647.1 1.0 2570.9 1.3 1525.0 2.6 391.7 7.2 
CD 1.000 4230.7 1.0 3652.5 1.0 2584.2 1.3 1546.4 2.6 422.6 7.2 
tIT 

1.200 4228.27 0.98 3658.4 1.0 2605.2 1.3 1582.6 2.6 476.7 7.1 
1.400 4221.28 0.97 3659.2 1.0 2620.4 1.3 1612.1 2.6 522.8 7.0 rn 
1.600 4210.81 0.96 3656.3 1.0 2631.1 1.3 1636.3 2.6 562.7 69 0 1.800 4197.62 0.96 3650.4 1.0 2638.4 1.3 1656.4 2.6 597.7 6.8 
2.000 4182.24 0.96 3642.08 0.99 2642.7 1.3 1673.2 2.5 628.6 6.7 ~ 
2.500 4136.67 0.96 3613.36 0.99 2644.2 1.3 1703.9 2.5 692.5 6.6 

(') 
3.000 4083.93 0.96 3576.6 1.0 2635.9 1.3 1722.9 2.5 742.0 6.5 r-
3.500 4026.39 0.96 3534.3 1.0 2620.8 1.3 1733.6 2.5 781.2 6.4 » 
4.000 3965.59 0.96 3488.2 1.0 2600.8 1.3 173B.3 2.5 812.8 6.3 ::c 
4.500 3902.52 0.96 3439.28 0.99 2577.1 1.3 1738.3 2.5 838.6 6.2 ~ 

5.000 3837.90 0.96 3388.44 0.99 2550.7 1.3 1734.8 2.4 859.6 6.2 fTI 

6.000 3706.02 0.95 3283.00 0.98 2492.3 1.2 172::>.2 2.4 891.4 6.1 » 
7.000 3572.87 0.94 3175.03 0.98 2429.1 1.2 1698.5 2.4 913.2 6.1 Z 

8.000 3440.29 0.93 3066.55 0.97 2363.6 1.2 1672.7 2.4 928.5 6.1 C 

9.000 3309.54 0.93 2958.94 0.97 2297.3 1.3 1644.5 2.4 939.6 6.0 !=' 
10.000 3181.51 0.94 2853.18 0.98 2231.5 1.3 1615.4 2.4 948.1 6.0 :z 
11.000 3056.89 0.95 2750.0 1.0 2166.9 1.3 1586.4 2.4 955.3 6.0 C> 
12.000 2936.22 0.98 2650.1 1.0 2104.4 1.3 155B.5 2.4 962.3 6.0 r-
13.000 2819.9 1.0 2553.9 1.1 2044.6 1.4 1532.3 2.4 970.0 6.1 fTI 
14.000 2708.4 1.1 2461.9 1.1 1987.9 1.4 150:304 2.4 979.1 6.1 =E 
15.000 2602.0 1.1 2374.4 1.2 1934.9 1.4 1487.5 2.5 990.4 6.1 
16.000 2501.1 1.2 2291. 9 1.2 1886.0 1.5 1470.0 2.5 1004.4 6.1 
17.000 2405.9 1.2 2214.5 1.3 1841.7 1.5 1455.6 2.5 1021. 9 6.1 
18.000 2316.7 1.3 2142.9 1.3 1802.4 1.5 1447.7 2.5 1043.3 6.1 
19.000 2233.8 1.3 2077.1 1.3 1768.5 1.5 1443.9 2.5 1069.3 6. 1 
20.000 2157.7 1.3 2017.8 1.4 1740.6 1.6 1445.6 2.5 1100.5 6.1 
21.000 2088.7 1.4 1965.3 1.4 1719.2 1.6 1453.6 2.5 1137.5 6.1 
22.000 2027.2 1.4 1920.2 1.4 1704.8 1.6 1469.4 2.5 1181. 1 6.1 
23.000 1973.8 1:5 1882.9 1.5 1698.1 1.7 149,:1.7 2.6 1231.8 6.2 
24.000 1929.0 1.5 1854. 1 1.5 1699.8 1.7 1521.3 2.6 1290.5 6.2 
25.000 1893.7 1.5 1834.7 1.6 1710.8 1.8 1561.1 2.6 1358. 1 6.2 
26.000 1868.6 1.6 1825.6 1.6 1732.0 1.8 1611 . 1 2.7 1435.3 6.3 
27.000 1523.4 6.4 

SAT 26.432 1861 .2 1.6 
SAT 26.495 H125.2 1.6 
SAT 26.647 1751.8 1.9 
SAT 26.830 1661.0 2.9 
SAT 27.039 1527.0 6.4 



TABLE 25 B (CONT.) INTEGRAL HEAT OF 50LUJION OF SODIUM CHLORIDE. HSOLN (J/MOL) 

70.000 DEG C 80.000 DEG C 90.000 OEG C 100. OJ{) DEG C 110.000 DEG C 

WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALJE S.E. VALUE S.E. 

0.000 -2044 20 -4075 43 -6797 82 -10480 140 -15460 240 
0.100 -1619 20 -3572 42 -6197 80 -9760 140 -14580 230 
0.200 -1464 19 -3380 41 -5954 79 -9450 140 -14180 230 :r! 0.300 -1353 19 -3238 41 -5770 78 -9210 140 -13860 230 
0.400 -1265 19 -3123 40 -5618 77 -9010 140 -13590 220 m 

:::Il 
0.500 -1190 19 -3024 40 -5486 76 -8830 130 -13350 220 !: 
0.600 -1125 18 -2937 39 -5368 75 -8670 130 -13130 220 0 
0.700 -1067 18 -2858 39 -5260 74 -8520 130 -12920 220 C 
0.800 -1015 18 -2787 38 -5162 73 -8380 130 -12730 210 -< 
0.900 -968 18 -2721 38 -5070 73 -8250 130 -12550 210 Z 
1.000 -925 18 -2660 37 -4984 72 -8130 130 -12390 210 ~ 

1.200 -847 17 -2550 37 -4827 71 -7910 120 -12070 210 !: 
1.400 -779 17 -2451 36 -4685 69 -7710 120 -11780 200 (; 
1.600 -719 17 -2363 36 -4556 68 -7520 120 -11520 200 ." 
1 .800 -664 17 -2281 35 -4437 68 -7350 120 -11270 200 C 

2.000 -615 16 -2207 35 -4326 67 -7190 120 -11040 200 Z 

2.500 -508 16 -2042 34 -4079 65 -6820 120 -10520 190 ~ 
3.000 -420 16 -1900 33 -3863 64 -6500 110 -10050 190 0 
3.500 -345 15 -1777 32 -3672 63 -6220 110 -9640 190 Z 
4.000 -280 15 -1667 32 -3500 62 -5960 110 -9260 180 en 
4.500 -223 15 -1568 32 -3343 61 -5720 110 -8910 180 ." 
5.000 -172 15 -1477 31 -3198 61 -5500 110 -8590 180 0 
6.000 -84 15 -1317 31 -2940 60 -5110 110 -8010 180 :::Il 
7.000 -11 14 -1178 31 -2712 60 -4760 110 -7500 180 ~ 
8.000 52 14 -1054 31 -2508 60 -4450 110 -7040 180 CI 
9.000 108 14 -942 31 -2321 60 -4160 110 -6620 180 C 

10.000 159 14 -838 31 -2149 60 -3900 110 -6240 180 m 
0 

11.000 207 14 -740 31 -1988 60 -3660 110 -5880 180 C 
12.000 253 14 -647 31 -1835 60 -3430 110 -5550 180 en 
13.000 298 15 -557 31 -1689 60 -3210 110 -5240 180 en 
14.000 344 15 -469 31 -1548 61 -3000 110 -4940 180 0 

~ 15.000 390 15 -382 31 -1410 61 -2800 110 -4660 180 C 

" 
16.000 438 15 -294 31 -1275 61 -2600 110 -4390 180 2: 

:::T 17.000 489 15 -206 32 -1141 61 -2410 110 -4130 180 !: 
~ 18.000 542 15 -116 32 -1008 62 -2230 110 -3870 180 0 
0 19.000 600 15 -23 32 -874 62 -2040 110 -3630 180 :::t 
:::T 20.000 662 15 73 32 -738 62 -1860 110 -3390 180 r 
Cl) 0 ? 21.000 729 15 173 32 -601 62 -1680 110 -3160 180 :::Il 
:D 22.000 802 15 278 32 -461 62 -1500 t 10 -2930 190 6 Cl) 23.000 882 15 387 32 -318 62 -1320 110 -2700 190 
:"" m 
C 24.000 969 15 503 32 -171 63 -1140 110 -21\80 190 

F 25.000 t063 15 626 32 -20 63 -950 110 -2270 190 
26.000 1167 15 756 32 136 63 -770 110 -2050 190 

< 27.000 1280 15 893 32 297 63 -590 110 -1840 190 
~ 28.000 -400 110 -1640 190 ... SAT 27.272 1313 15 
Ja SAT 27.525 969 32 
Z 
? SAT 27.795 429 63 

j'). SAT 28.079 -380 110 

cD 
SAT 28.373 -1570 190 en 

Q) 
Q) 

CJ1 en 



!'- fJI 

"0 TABLE 26 A SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION, (J/KG.K) a> 
::r a> 
'< 
!" 
0 0.000 DEG C 5.000 DEG C 
::r 

10.0OC DEG C 15.000 DEG C 20.000 DEG C 
CD 

? MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VAlUE S. f. VALUE S. E. 

:II 
l!- 0.000 4219.48 0.00 42:>3.78 0.00 4193.45 0.00 4186.79 0.00 4182.62 0.00 

:? 0.001 4219.23 0.00 42:>3.54 0.00 4193.21 0.00 4186.55 0.00 4182.38 0.00 

.F 
0.002 4218.99 0.00 42:>3.30 0.00 4192.97 0.00 4186.31 0.00 4182.1-1 0.00 
0.005 4218.26 0.00 42:>2.58 0.00 4192.25 0.00 4185.59 0.00 4181.42 0.00 

< 0.010 4217.05 0.01 4201.37 0.01 4191.05 0.00 4184.39 0.00 4180.22 0.00 
0 
:- 0.020 4214.63 0.02 4B8.96 0.01 4188.64 0.01 4181.99 0.00 4177.82 0.00 .... 0.050 4207.39 0.04 4191.74 D.02 4181.44 0.02 4174.80 0.01 4170.64 0.01 
~l» 

Z 0.100 4195.38 0.07 4179.78 0.04 4169.50 0.03 416:;.88 0.02 4158.73 0.01 

P 0.200 4171.56 0.12 4156.05 D.08 4145.83 0.04 4139.25 0.03 4135.12 0.02 

.!'> 0.300 4148.02 0.17 4132.59 0.10 4122.43 0.06 411!,!.88 0.03 4111.78 0.02 
.... 0.400 4124.74 0.21 4109.40 :>.12 4099.30 0.07 4092.79 0.04 4088.71 0.03 
(Q 0.500 4101.73 0.24 4036.47 0.15 4076.43 0.09 406£.95 0.05 ~065.90 0.04 co 
<1l 0.600 4078.98 0.28 4053.80 0.17 4053.82 0.10 4047.38 0.06 4043.34 0.04 

0.700 4056.48 0.32 4041.39 :>.19 4031.46 0.12 4025.06 0.08 4021.04 0.05 rn 0.800 4034.23 0.35 4019.23 :>.21 4009.35 0.13 4002.98 0.09 3998.99 0.06 
0.900 4012.24 0.38 3997.31 0.23 3987.49 0.14 3981. 16 0.10 3977.19 0.07 ~ 
1.000 3990.48 0.42 3975.64 :>.25 3965.87 0.16 3958.57 0.11 3955.62 0.07 

?E 1.200 3947.68 0.48 3933.00 D.29 3923.34 0.18 3917.10 0.13 3913.20 0.09 
1.400 3905.81 0.55 3891.28 :>.33 3881.72 0.21 3875.56 0.15 3871. 69 0.10 (") 

1.500 3885.21 0.58 3870.76 00.35 3861.25 0.23 3855.12 0.16 3851.27 0.11 r 
1.600 3864.83 0.62 3850.46 0.37 3841.00 0.24 3834.89 0.17 3831.07 0.12 » 
1.800 3824.72 0.69 3810.50 0.41 3801.13 0.27 3795.09 0.19 3791.31 0.13 ::0 

" 2.000 3785.45 0.76 3771.37 0.46 3762.10 0.30 3756.13 0.21 3752.38 0.15 m 
2.200 3746.99 0.83 3733.06 0.50 3723.88 0.33 3717.97 0.23 3714.26 0.17 » 
:<.400 3709.32 0.91 3695.53 0.55 3686.45 0.36 3680.59 0.25 3676.92 0.18 Z 
2.500 3690.78 0.94 3677 .05 0.57 3668.01 0.37 3662. 19 0.26 3658.54 0.19 C 
::1.600 3672.42 0.98 3658.76 0.60 3649.77 0.39 3643.97 0.27 3640.34 0.20 !=' 
2.800 3636.3 1.1 3622.73 0.64 3613.83 0.42 3608.09 0.29 3604.49 0.21 :z: 3.000 3600.8 1.1 3587.42 0.69 3578.60 0.45 3572.92 0.31 3569.36 0.23 
3.200 3566.1 1.2 3552.80 0.74 3544.07 0.48 3538.44 0.33 3534.91 0.24 G) 

3.400 3532.0 1.3 3518.86 0.78 3510.21 0.50 3504.64 0.35 3501.14 0.26 r 
3.500 3515.2 1.3 3502.14 0.80 3493.53 0.52 3487.98 0.36 8484.50 0.26 m 
3.600 3498.6 1.4 3485.57 0.83 3477.01 0.53 3471. 48 0.37 3468.02 0.27 :E 
3.800 3465.8 1.4 3452.92 0.87 3444.44 0.56 3438.97 0.39 3435.54 0.29 
4.000 3433.7 1.5 3420.89 0.92 3412.49 0.60 3407.06 0.42 3403.67 0.31 
4.200 3402.1 1.6 3389.46 0.97 3381.13 0.63 3375.76 0.44 3372.40 0.33 
4.400 3371.2 1.6 3358.6 1.0 3350.36 0.66 3345.04 0.47 3341.71 0.35 
4.500 3355.9 1.7 3343.4 1.0 3335.19 0.68 3329.89 0.48 2326.57 0.36 
4.600 3340.8 1.7 3328.3 1.1 3320.16 0.70 3314.89 0.50 ~311.58 0.37 
4.800 3310.9 1.8 3298.6 1.1 3290.51 0.74 3285.28 0.53 ::282.01 0.39 
5.000 3281.6 1.9 3269.4 1.2 3261.40 0.78 3256.21 0.56 2252.97 0.42 
5.200 3252.9 2.0 3240.8 1.2 3232.80 0.83 3227.67 0.59 3224.45 0.44 
5.400 3224.6 2.0 3212.6 1.3 3204.72 0.87 3199.63 0.63 2196.44 0.47 
5.500 3210.7 2.1 3198.7 1.3 3190.86 0.90 3185.79 0.65 2182.62 0.48 
5.600 3196.8 2.1 3185.0 1.4 3177.13 0.93 3172.08 0.66 2168.92 0.49 
5.800 3169.6 2.3 3157.8 1.5 3150.02 0.99 3145.01 0.71 3141 .88 0.52 
6.000 3142.8 2.4 3131. t 1.6 3123.4 1 . 1 3118.42 0.76 3115.31 0.56 

SAT 6.096 3130.1 2.5 
SAT 6.099 3118.0 1.6 
SAT 6.106 3109.4 1.1 
SAT 6.117 3103.11 0.80 
SAT 6.131 3098.21 0.59 



TABLE 26 A (CONT.) SPECIFIC HEAT OF SODILM CHLORIDE SOLUTION. (JjKG.K) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VALUE S. E. VALUE S.E. 

C.OOO 4180.13 0.00 4178.82 0.00 4178.49 0.00 4180.26 0.00 4183.65 0.00 
0.001 4179.89 0.00 4178.58 0.00 4178.25 0.00 4180.02 0.00 4183.41 0.00 
0.002 4179.65 0.00 4178.34 0.00 4178.01 0.00 4179.78 0.00 4183.17 0.00 
0.005 4178.93 0.00 4177.62 0.00 4177.29 0.00 4179.06 0.00 4182.45 0.00 -I 
0.010 4177.73 0.00 4176.42 0.00 4176.09 0.00 4177.86 0.00 4181.25 0.00 ::E: 
0.020 4175.34 0.00 4174.02 0.00 4173.69 0.00 4175.46 0.00 4178.85 0.00 rn 
C.050 4168.16 0,00 4166.85 0.00 4166.52 0.00 4168.29 0.01 4171.67 0.01 :u 
0.100 4156.26 0.01 4154.95 0.01 4154.63 0.01 4156.39 0.01 4159.76 0.01 g 
C.200 4132.66 0.01 4131.36 0.01 4131.04 0.02 4132.79 0.0:2 4136.14 0.02 0 
C.300 4109.34 0.02 4108.04 0.02 4107.72 0.02 4109.46 0.02 4112.79 0.03 C 

C.400 4086.28 0.02 4084.99 0.02 4084.67 0.03 4086.40 0.03 4089.72 0.04 -< 
Z 

C.500 4063.48 0.03 4062.20 0.03 4061.88 0.03 4063.60 0.04 4066.90 0.04 l> 
0.600 4040.94 0.03 4039.67 0.03 4039.35 0.04 404 t .06 0.04 4044.34 0.05 s:: 
C.700 4018.66 0.04 4017.39 0.04 4017.08 0.05 4018.78 0.05 4022.04 0.05 0 
C.800 3996.62 0.04 3995.36 0.04 3995.05 0.05 3996.74 0.06 3999.98 0.06 "TI 
0.900 3974.83 0.05 3973.57 0.05 3973.26 0.06 3974.95 0.06 3978.17 0.06 c: 
1.000 3953.:27 0.05 395:2.03 0.05 3951.72 0.07 3953.39 0.07 3956.60 0.07 Z 
1.200 3910.87 0.06 3909.64 0.06 3909.34 0.08 3910.99 0.08 3914.16 0.08 0 
1.400 3869.39 0.07 3868.17 0.07 3867.87 0.09 3869.51 0.09 387:2.65 0.09 -I 

1.500 3848.99 0.08 3847.77 0.07 3847.47 0.09 3849.10 O. '0 3852.22 0.10 0 
1.600 3828.80 0.09 3827.59 0.08 3827.29 0.10 38:28.91 0.10 383:2.02 0.10 Z 
1.800 3789.06 0.10 3787.87 0.09 3787.57 0.11 3789.17 O. '1 3792.25 0.11 en 
2.000 3750.15 0.11 3748.97 0.10 3748.68 0.12 3750.27 O. '2 3753.31 0.12 ." 

0 
2.200 3712.06 0.13 3710.89 O. 11 3710.60 0.13 3712.17 0.13 3715.18 0.13 :u 
:2.400 3674.74 0.14 3673.58 0.12 3673.29 0.14 3674.85 O. '4 3677.83 0.14 l> 
2.500 3656.36 0.14 3655.21 0.13 3654.93 0.15 3656.47 0, '5 3659.44 0.14 0 
2.600 3638.18 0.15 3637.03 0.13 3636.75 0.15 3638.29 O. <5 3641.24 0.15 c: 
2.800 3602.35 0.16 3601.22 0.14 3600.93 0.16 3602.46 O. '6 3605.38 0.16 m 
3.000 3567.24 0.17 3566.11 0.15 3565.83 0.18 3567.34 O. '7 3570.24 0.17 0 
3.200 3532.81 0.18 3531.70 0.16 3531.42 0.19 3532.92 O. '8 3535.78 0.18 c: 
3.400 3499.06 0.20 3497.96 0.18 3497.69 0.20 3499.17 O. '9 3502.01 0.19 en 
3.500 3482.43 0.:20 3481.34 0.18 3481.06 0.20 3482.54 0.20 3485.36 0.19 en 

0 
3.600 3465.96 0.21 3464.87 0.19 3464.60 0.21 3466.01 0.20 3468.88 0.20 C 

~ 3.800 3433.50 0.22 3432.42 0.20 3432.15 0.22 3433.60 0.21 3436.39 0.:21 2 "0 4.000 3401.65 0.24 3400.58 0.21 3400.31 0.23 3401.75 0.22 3404.51 0.22 :r s:: 
'< 4.200 3370.39 0.25 3369.33 0.22 3369.07 0.24 3370.50 0.23 3373.23 0.23 
III 0 
0 

4.400 3339.72 0.27 3338.67 0.24 3338.41 0.25 3339.82 0.24 3342.53 0.24 ::E: 
:r 4.500 3324.60 0.28 3323.55 0.24 3323.29 0.25 3324.70 0.24 3327.39 0.24 r-
~ 4.600 3309.62 0.29 3308.57 0.25 3308.31 0.26 3309.12 0.25 3312.40 0.:25 0 ? 4.800 3280.06 0.30 3279.03 0.26 3278.77 0.27 3280.16 0.25 3282.82 0.25 :u 
:lI 5.000 3251.04 0.32 3250.01 0.27 3249.76 0.27 3251.13 O. ?6 3:253.77 0.26 6 ?-. 5.200 3222.53 0.34 3:221.52 0.29 3221.27 0.29 3222.63 0.27 32:25.:24 0.27 rn 
c 5.400 3194.54 0.36 3193.53 0.30 3193.28 0.30 3194.63 0.29 3197.2:2 0.28 
II> 
j) 5.500 3180.73 0.37 3119.72 0.31 3179.48 0.31 3180.82 0.29 3183.40 0.29 

< 5.600 3167.04 0.38 3166.04 0.32 3165.79 0.32 3167.13 0.30 3169.70 0.30 

~ 5.800 3140.01 0.40 3139.02 0.34 3138.78 0.34 3140.11 0.32 3142.65 0.31 

.... 6.000 3113.46 0.43 3112.48 0.37 3112.23 0.37 3113.55 0.35 3116.08 0.33 
~ 6.200 3086.15 0.42 3087.45 0.39 3089.96 0.36 
Z SAT 6.148 3094.16 0.47 
~ SAT 6.168 3090.58 0.41 
.!'3 SAT 6.216 3084.09 0.42 .... SAT 6.274 3017.89 O . .01 U1 
(j) 
CI) SAT 6.341 3071.78 0.39 0) 

U1 "'" 



~ TABLE 26 A (CONT.) SPECrFIC HE~T OF SOOIUM CHLORIDE SOLUTION, (J/KG.K) 
U'I 

" 
al 
CD 

:::r 
'< 
!II 70.000 DEG C 80.000 DEG C 
C') 

90.0eo DEG C 100.000 DEG C 110.000 DEG C 

:::r 
«I MOLALITY VALUE S. E. VALUE S. E. 
~ 

VALUE S.E. VALUE S.E. VALUE S.E. 

:u 0.000 4188.55 0.00 4195.09 0.00 4203.59 0.00 4214."19 0.00 4229.61 0.00 
«I 
:"" 0.001 4188.30 0.00 4194.84 0.00 4203.35 0.00 4213.95 0.00 4229.36 0.00 

C 0.002 4188.06 0.00 4194.60 0.00 4203.11 0.00 4213.71 0.00 4229.12 0.00 
III 0.005 4187.34 0.00 4193.88 0.00 4202.38 0.00 4212.98 0.00 4228.39 0.00 
F 0.010 4186.14 0.00 4192.68 0.00 4201. 18 0.00 421'.77 0.00 4227.18 0.01 
< 0.020 4183.74 0.00 4190.27 0.00 4198.76 0.00 4209.35 0.01 4224.75 0.01 
l2- 0.050 4116.55 0.01 4183.07 0.01 4191.55 0.01 4202.12 0.02 4217.49 0.03 
.... 0.100 4164.62 0.01 4171.13 0.01 4179.58 0.02 4190.12 0.04 4205.45 0.07 

"" 0.200 4140.98 0.02 4147.45 0.02 4155.85 0.03 4166.33 0.08 4181.58 0.13 
Z 0.300 4117.61 0.03 4124.04 0.03 4132.40 0.05 4142.S2 0.11 4157.97 0.19 
9 
I\) 

0.400 4094.50 0.04 4100.90 0.04 4109.21 0.06 4119.57 0.14 4134.64 0.24 
0.500 4071.66 0.05 4078.02 0.04 4086.28 0.08 4096.59 0.17 4111.57 0.30 

iD 0.600 4049.07 0.05 4055.40 0.05 4063.62 0.09 4073.86 0.20 4088.77 0.35 
co 0.700 4026.74 0.06 4033.03 0.06 4041.21 0.10 4051..40 0.23 4066.22 0.41 
U1 

0.800 4004.66 0.07 4010.91 0.07 4019.04 0.11 4029.18 0.26 4043.92 0.46 
0.900 3982.82 0.07 3989.04 0.07 3997. 13 0.12 4007.21 0.28 4021.87 0.51 !TI 
1.000 3961. 23 0.08 3967.41 0.08 3975.46 0.14 3985.48 0.31 4000.06 0.56 P 1.200 3918.74 0.09 3924.86 0.09 3932.82 0.16 3942.74 0.37 3957.16 0.66 
1.400 3877.18 0.10 3883.23 0.10 3891.10 0.18 3900.92 0.42 3915.19 0.76 :e 
1.500 3856.73 0.11 3862.75 0.11 3870.58 0.19 3880.34 0.44 3894.54 0.81 
1.600 3836.50 0.,12 3842.49 0.12 3850.28 0.20 3859.99 0.47 3874.11 0.86 0 
1.800 3796.68 0.13 3802.61 0.13 3810.32 0.22 3819.93 0.52 3833.90 0.95 r-

J> 
2.000 3757.70 0.14 3763.57 0.14 3771.20 0.24 3780.71 0.57 3794.5 1.0 ::0 
2.200 3719.53 0.15 3725.33 0.15 3732.8S 0.26 3742.30 0.62 3756.0 1.1 " 2.400 3682.13 0.16 3687.88 0.16 3695.36 0.28 3704.68 0.67 3718.2 1.2 m 
2.500 3663.72 0.17 3669.44 0.17 3676.88 0.29 3686.15 0.69 3699.6 1.3 l> 
2.600 3645.50 0.17 3651.19 0.17 3658.59 0.30 3667.82 0.72 3681.2 1.3 Z 
2.800 3609.60 0.18 3615.24 0.18 3622.56 0.32 3631.70 0.76 3645.0 1.4 C 
3.000 3574.41 0.20 3580.00 0.19 3587.25 0.34 3596.30 0.81 3609.5 1.5 C 
3.200 3539.92 0.21 3545.45 0.20 3552.64 0.36 3561.60 0.85 3574.6 1.6 
3.400 3506.10 0.22 3511.58 0.21 3518.70 0.37 3527.57 0.90 3540.5 1.6 ~ 
3.500 3489.44 0.22 3494.89 0.22 3501.97 0.38 3510.80 0.92 3523.6 1.7 Ci) 
3.600 3472.94 0.23 3478.36 0.23 3485.41 0.39 3494.20 0.94 3507.0 1.7 r-
3.800 3440.41 0.24 3445.78 0.24 3452.76 0.41 3461.47 0.99 3474.1 1.8 m 
4.000 3408.49 0.25 3413.81 0.25 3420.73 0.43 3429.4 1.0 3441.9 1.9 :E 
4.200 3377 .18 0.26 3382.45 0.26 3389.31 0.44 3397.9 1.1 3410.3 2.0 
4.400 3346.44 0.27 3351.67 0.27 3358.46 0.46 3366.9 1.1 3379.2 2.0 
4.500 3331.29 0.28 3336.49 0.27 3343.25 0.47 3351.7 1.1 3363.9 2.1 
4.600 3316.28 0.28 3321.45 0.27 3328.19 0.47 3336.6 1.1 3348.8 2.1 
4.800 3236.66 0.29 3291.79 0.28 3298.46 0.49 3306.8 1.2 3318.9 2.2 
5.000 3257.58 0.30 3262.67 0.29 3269.28 0.50 327'.5 1.2 3289.5 2.2 
5.200 3229.02 0.31 3234.06 0.30 3240.62 0.52 3248.8 1.3 3260.7 2.3 
5.400 3200.97 0.32 3205.97 0.31 3212.46 0.54 3220.6 1.3 3232.3 2.4 
5.500 3187.13 0.33 3192.10 0.32 3198.57 0.55 3206.6 1.3 3218.4 2.4 
5.600 3173.41 0.33 3178.36 0.32 3184.81 0.56 3192.8 1.3 3204.5 2.5 
5.800 3146.33 0.35 3151.25 0.34 3157.63 0.59 3165.6 1.4 3177.2 2.5 
6.000 3119.72 0.36 3124.60 0.37 3130.93 0.62 3138.8 1.4 3150.3 2.6 
6.200 3033.57 0.39 3098.40 0.41 3104.68 0.67 3112.5 1.5 3123.9 2.7 
6.400 3007.87 0.43 3072.66 0.46 3078.88 0.74 3086.6 1.6 3097.9 2.7 
6.500 3066.15 0.78 3073.9 1.6 3085.1 2.8 
6.600 3061.2 1 .6 3072.4 2.8 

SAT 6.416 3005.79 0.43 
SAT 6.498 3060.15 0.50 
SAT 6.587 3055.19 0.82 
SAT 6.680 3051.1 1.7 
SAT 6.778 3050.1 2.9 



TABLE 26 B SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION. (J!KG.K) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.:X>0 DEG C 20.000 DEG C 

WEIGHT % VALUE S.E VALUE S.E. VALUE S.E. VALJE S .E. VALUE S.E. 

0.000 4219.48 0.00 4203.78 0.00 4193.45 0.00 4186.79 0.00 4182.62 0.00 
0.100 4215.33 0.01 4199.65 0.01 4189.33 0.01 4182.68 0.00 4178.51 0.00 -t 
0.200 4211.18 0.03 4195.52 0.02 4185.21 0.01 4178.56 0.01 4174.40 0.00 :::J: 
0.300 4207.03 0.04 4191.39 0.03 4181.09 0.02 4174.45 0.01 4170.28 0.01 rn 

:0 0.400 4202.89 0.05 4187.26 0.03 4176.97 0.02 4170.33 0.01 4166.17 0.01 s::: 0.500 4198.74 0.06 4183.12 0.04 4172.84 0.02 4166.22 0.01 4162.06 0.01 0 0.600 4194.59 0.07 4178.99 0.05 4168.72 0.03 4162.10 0.02 4157.95 0.01 C 
0.700 4190.45 0.08 4174.86 0.05 4164.60 0.03 4157.98 0.02 4153.84 0.01 -< 
0.800 4186.30 0.09 4170.73 0.06 4160.48 0.03 4153.87 0.02 4149.73 0.01 Z 
0.900 4182. '5 0.10 4166.60 0.06 4156.36 0.04 4149.75 0.02 4145.62 0.01 l> 
1.000 4178.00 0.11 4162.46 0.07 4152.24 0.04 4145.64 0.02 4141.51 0.02 s::: 
1.200 4169.71 0.13 4154.20 0.08 4143.99 0.05 4137.41 0.03 4133.28 0.02 0 
1.400 4161 .. Q 0.14 4145.94 0.09 4135.75 0.05 4129.18 0.03 -1125.06 0.02 ." 
1.600 4153.12 0.16 4137.67 0.10 4127.51 0.06 4120.95 0.03 4116.84 0.02 c: 
1.800 4144.B3 0.17 4129.41 0.10 4119.26 0.06 4112.72 0.04 4108.62 0.02 Z 

0 2.000 4136.53 0.19 4121.15 O. 11 4111.02 0.07 4104.49 0.04 4100.40 0.03 -I 
2.500 4115.79 0.22 4100.49 0.13 4090.41 0.08 4083.91 0.05 4079.84 0.03 (5 
3.000 4095.06 0.26 4079.83 0.15 4069.80 0.09 4063.34 0.06 4059.29 0.04 Z 
3.500 4074.32 0.29 4059.17 0.17 4049.19 0.10 4042.76 0.37 4038.73 0.05 CJ) 
4.000 4053.58 0.32 4038.51 0.19 4028.58 0.12 4022.18 0.08 4018.18 0.05 "T1 
4.500 4032.85 0.35 4017.85 0.21 4007.98 0.13 4001.61 0.D9 3997.62 0.06 0 
5.000 4012.11 0.38 3997.19 0.23 3987.37 0.14 3981.03 0.10 3977.06 0.07 :0 
6.000 3970.64 0.45 3955.87 0.27 3946. 15 0.17 3939.88 0.12 3935.95 0.08 l> 
7.000 3929.17 0.51 3914.55 0.31 3904.93 0.20 3898.73 0.13 3894.84 0.09 " 8.000 3887.69 0.58 3873.23 0.35 3863.72 0.22 3857.58 0.15 3853.73 0.11 c: 
9.000 3846.22 0.65 3831.92 0.39 3822.50 0.25 3816.43 0.18 3812.62 0.13 rn 

0 10.000 3804.75 0.7:< 3790.60 0.44 3781.28 0.28 3775.28 0.20 3771.51 0.14 c: 
11.000 3763.:18 0.80 3749.28 0.48 3740.07 0.31 3734.12 0.22 3730.40 0.16 CJ) 

12.000 3721.80 0.88 3707.96 0.53 3698.85 0.35 3692.97 0.25 3689.29 0.18 CJ) 
13.000 3680.33 0.97 3666.64 0.59 3657.63 0.38 3651.82 0.27 3648.18 0.20 0 

~ 14.000 3638.9 1.1 3625.32 0.64 3616.41 0.42 3610.67 0.29 3607.07 0.21 C 
'0 15.000 3597.4 1.1 3584.00 0.69 3575.20 0.45 3569.52 0.32 3565.96 0.23 c: 
::r 16.000 3555.9 1.2 3542.69 0.75 3533.98 0.48 3528.37 0.34 3524.85 0.25 s::: '< 
!D 17.000 3514.4 1.3 3501.37 0.80 3492.76 0.52 3487.22 0.36 3483.74 0.26 0 
0 18.000 3473.C 1.4 3460.05 0.86 3451.55 0.56 3446.06 0.39 3442.63 0.28 :::J: ::r 19.000 3431.5 1.5 3418.73 0.92 3410.33 0.60 3404.91 0.42 3401.52 0.31 r-
~ 20.000 3390.0 1.6 3377.41 0.98 3369.11 0.64 3363.76 0.45 3360.41 0.34 0 

:0 
:D 21.000 3348.5 1.7 3336.1 1.1 3327.90 0.69 3322.61 0.49 3319.30 0.37 6 ~ 22.000 3307.1 1.8 3294.8 1.1 3286.68 0.75 3281.46 0.53 3278.19 0.40 

23.000 3265.6 1.9 3253.5 1.2 3245.46 0.81 3240.31 0.58 3237.08 0.43 m 
c 
I» 24.000 3224.1 2.0 3212.1 1.3 3204.24 0.87 3199.15 0.63 3195.97 0.47 
~ 25.000 3182.7 2.2 3170.8 1.4 3163.03 0.96 3158.00 0.69 3154.85 0.51 
< 26.000 3141.2 2.4 3129.5 1.6 3121.8 1.1 3116.85 0.77 3113.74 0.56 
~ SAT 26.268 3130.1 2.5 
~ SAT 26.278 3118.0 1.6 
~ SAT 26.300 3109.4 1 . 1 
Z 
P SAT 26.334 3103 11 O.BO 
j') SAT 26.378 3098.21 0.59 

ij) (11 

0> CD 
UI CD 



f- U1 
...... 

" 0 
':Z 
'< TABLE 26 B (CONT.) SPECIFIC HEAT OF SODIUM CHLORIDE SOLUTION, (",KG. K) 
\II 
0 
':Z 
111 25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 
iii 
:II WElGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 
l!. 
C 0.000 4180.13 0.00 4178.82 D.OO 4178.49 0.00 4180.26 0.00 4183.65 0.00 
AI ... 0.100 4176.02 0.00 4174.71 0.00 4174.38 0.00 417E.15 0.00 4179.54 0.00 
.JIl 
< 0.200 4171.92 0.00 4170.60 D.OO 4170.27 0.00 417~.04 0.00 4175.42 0.00 

~ 0.300 4167.81 0.00 4166.49 0.00 4166.17 0.00 4167.93 0.01 4171.31 0.01 

-. 0.400 4163.10 0.01 4162.39 0.01 4162.06 0.01 4163.82 0.01 4167.20 0.01 
~ 0.500 4159.59 0.01 4158.28 ::1. 01 4157.95 0.01 4159.72 001 4163.09 0.01 

~ 0.600 4155.48 0.01 4154.17 0.01 4153.85 0.01 4155.61 0.01 4158.98 0.01 
0.700 4151.37 0.01 4150.07 0.01 4149.74 0.01 4151. 50 0.01 4154.86 0.01 

,!» 0.800 4147.26 0.01 4145.96 0.01 4145.63 0.01 414').39 0.01 4150.75 0.01 - 0.900 4143.16 0.01 4141.85 0.01 4141.53 0.01 4143.28 0.01 4146.64 0.02 
co 
01) 1.000 4139.05 0.01 4137.74 0.01 4137.42 0.01 4139.17 0.02 4142.53 0.02 
In 

1.200 4130.83 0.01 4129.53 0.01 4129.20 0.02 4130.95 0.02 4134.30 0.02 
1.400 4122.61 0.02 4121.31 0.02 4120.99 0.02 412~.74 002 4126.08 0.02 !'" 
1.600 4114.40 0.02 4113.10 0.02 4112.78 0.02 4114.52 0.02 4117.86 0.03 P 
1.800 4106.18 0.02 4104.88 0.02 4104.56 0.02 4106. 30 0.03 4109.63 0.03 
2.000 4097.96 0.02 4096.67 0.02 4096.35 0.03 4098.08 0.03 4101.41 0.03 ~ 
2.500 4077 .42 0.03 4076.13 0.02 4075.81 0.03 4077.54 0.03 4080.85 0.04 0 
3.000 4056.87 0.03 4055.60 0.03 4055.28 0.04 405') .00 004 4060.29 0.04 r-
3.500 4036.33 0.03 4035.06 0.03 4034.74 0.04 403E.45 0.05 4039.73 0.05 J-
4.000 4015.19 0.04 4014.52 0.04 4014.21 0.05 4015.91 0.05 4019.17 0.05 ::Jl 
4.500 3995.25 0.04 3993.99 0.04 3993.67 0.05 399!:'.37 0.06 3998.61 0.06 ~ 

5.000 3974.70 0.05 3973.45 0.05 3973.14 0.06 3974.82 0.06 3978.05 0.06 m 
6.000 3933.62 0.06 3932.38 0.05 3932.07 0.07 3933.74 007 3936.92 0.07 > 
7.000 3892.53 0.01 3891.30 ::>.06 3891.00 0.08 389~.65 008 3895.80 0.08 Z 

8.000 3851.44 0.08 3850.23 0.07 3849.93 0.09 3851.56 009 3854.68 0.09 0 

9.000 3810.36 0.09 3809.16 0.08 3808.86 0.10 3810.47 0,11 3813.56 0.10 P 
10.000 3769.27 0.11 3768.08 0.09 3767.79 0.11 3769.39 0,12 3772.44 0.12 il= 
11.000 3728.19 0.12 3727.01 O. 11 37;26.72 0.13 3728.30 0.13 3731.32 0.13 G) 
12.000 3687.10 0.13 3685.94 D.12 3685.65 0.14 368') .21 0,14 3690.20 0.14 r-
13.000 3646.01 0.15 3644.87 0.13 3644.58 0.15 3646.12 0,15 3649.08 0.15 m 
14.000 3604.93 0.16 3603.79 0.14 3603.51 0.16 3605.04 016 3607.96 0.16 ~ 
15.000 3563.84 0.17 3562.72 0.15 3562.44 0.18 3563.95 0,17 3566.84 0.17 
16.000 3522.76 0.19 3521.65 0.17 3521.37 0.19 352:<.86 019 3525.72 0.18 
17.000 348 t. 67 0.20 3480.57 0.18 3480.30 0.20 3481.77 0,20 3484.60 0.19 
18.000 3440.58 0.22 3439.50 0.20 3439.23 0.22 3440.69 o 21 3443.48 0.20 
19.000 3399.50 0.24 33'98.43 0.21 3398.16 0.23 3399.60 0,22 3402.36 0.22 
20.000 3358.41 0.26 3357.35 0.23 3357.09 0.24 3358.51 0,23 3361.24 0.23 
21.000 3317.33 0.23 3316.28 0.25 3316.02 0.25 3311 .43 0,24 3320.12 0.24 
22.000 3276.24 0.31 3275.21 0.26 3274.95 0.27 3276.34 0,26 3278.99 0.26 
23.000 3235.15 0.33 3234.13 0.28 3233.88 0.28 3235.25 0,27 3237.87 0.27 
24.000 3194.07 0.3S 3193.06 0.30 3192.81 0.30 3194.16 0.29 3196.75 0.28 
25.000 3152.98 0.39 3151.99 0.33 3151.74 0.33 3153.08 031 3155.63 0.30 
26.000 3111.90 0.44 3110.91 0.38 3110.67 0.38 3111.99 0.36 3114.51 0.33 
27.000 3073.39 0.38 

SAT 26.432 3094.16 0.47 
SAT 26.495 3090.58 0.41 
SAT 26.647 3084.09 0.42 
SAT 26.830 3077.89 041 
SAT 27.039 3071.78 0.39 



TABLE 26 B (CONT.) SPECIFIC HEAT OF SODIUM CHLO~IDE SOLUTION. (J/KG.K) 

70.000 DEG C 80.000 OEG C 90.0OC DEG C 100.000 DEG C 110.000 OEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 4188.55 0.00 4195.09 0.00 4203.59 0.00 4214.19 0.00 4229.61 0.00 
0.100 4184.43 0.00 4190.96 0.00 4199.46 0.00 4210.05 0.01 4225.45 0.01 
0.200 4180.31 0.00 4186.84 0.00 4195.32 0.01 4205.90 0.01 4221.29 0.02 -I 
0.300 4176.19 0.01 4182.72 0.01 4191.19 0.01 4201.76 0.02 4217.13 0.04 ::t: 
0.400 4172.08 0.01 4178.59 0.01 4187.06 0.01 4197.62 0.03 4212.98 0.05 m 
0.500 4167.96 0.01 4174.47 0.01 4182.93 0.02 4193.48 0.03 4208.82 0.06 ::IJ 

== 0.600 4163.84 0.01 4170.35 0.01 4178.8C 0.02 4189.34 0.04 4204.66 0.07 0 0.700 4159.73 0.01 4166.22 0.01 4174.67 0.02 418'5.19 0.05 4200.51 0.08 C 
0.800 4155.61 0.02 4162.10 0.01 4170.54 0.03 4181.05 0.05 4196.35 0.09 -< 
0.900 4151.49 0.02 4157.98 0.02 4166.4C 0.03 4176.91 0.06 4192.19 0.10 Z 
1.000 4147.38 0.02 4153.85 0.02 4162.27 0.03 417:1.17 0.07 4188.03 0; 11 > 
f.200 4139.14 0.02 4145.61 0.02 4154.01 0.04 4164.48 0.08 4179.72 0.13 == f .400 4130.91 0.02 4137.36 0.02 4145.75 0.04 4156.20 0.09 4171.40 0.15 n 
1.600 4122.68 0.03 4129.11 0.03 4137.48 0.05 4147.92 0.10 4163.09 0.17 ." 
1.800 4114.44 0.03 4120.87 0.03 4129.22 0.05 4139.63 0.11 4154.78 0.19 c: 
2.000 4106.21 0.03 4112.62 0.03 4120.96 0.06 4131.35 0.12 4146.46 0.22 Z 

(') 2.500 4085.62 0.04 4092.00 0.04 4100.3C 0.07 4110.64 0.15 4125.67 0.27 -I 
3.000 4065.04 0.05 4071.39 0.05 4079.64 0.08 4089.93 0.18 4104.89 0.31 0 3.500 4044.45 0.05 4050.77 0.05 4058.98 0.09 406S.22 0.21 4084.10 0.36 Z 4.000 4023.87 0.06 4030.15 0.06 4038.32 0.10 404£:.51 0.23 4063.32 0.41 C/J 
4.500 4003.29 0.07 4009.54 0.07 4017.66 0.11 4027.80 0.26 4042.53 0.46 ." 
5.000 3982.70 0.07 3988.92 0.07 3997.01 0.12 4007.09 0.28 4021.74 0.51 0 
6.000 3941.53 0.09 3947.69 0.09 3955.69 0.15 3965.66 0.34 3980.17 0.61 ::IJ 
1.000 3900.36 0.10 3906.45 0.10 3914.37 0.17 3924.24 0.39 3938.60 0.70 > 
8.000 3859.20 0.11 3865.22 0.11 3873.06 0.19 3882.82 0.44 3897.03 0.80 0 
9.000 3818.03 0.12 3823.99 0.12 3831.74 0.21 3841.40 0.49 3855.45 0.90 c: 

lQ.OOO 3776.86 0.13 3782.76 0.13 3790.42 0.23 379S.98 0.55 3813.9 1.0 m 
0 11.000 3735.69 0.15 3741.52 0.15 3749.11 0.25 3758.56 0.60 3772.3 1.1 c: 

12 .000 3694.52 0.16 3700.29 0.16 3707.79 0.27 3717.14 0.65 3730.7 1.2 C/J 
13.000 3653.35 0.17 3659.06 0.17 3666.47 0.29 3675.72 0.70 3689.2 1.3 C/J 
14.000 3612.18 0.18 3617.82 0.18 3625.16 0.32 3634.30 0.76 3647.6 1.4 0 

~ 15.000 3571.01 0.20 3576.59 0.19 3583.84 0.34 359:2.88 0.81 3606.0 1.5 C 

~ 
16.000 3529.85 0.21 3535.36 0.21 3542.52 0.36 3551.46 0.87 3564.4 1.6 c: 

'< 17 .000 3488.68 0.22 3494.12 0.22 3501.21 0.38 3510.04 0.92 3522.9 1.7 
== !I> 18.000 3447.51 0.24 3452.89 0.23 3459.89 0.41 3468.61 0.98 3481 .3 1.8 (') 

0 19.000 3406.34 0.25 3411.66 0.25 3418.57 0.43 3427.2 1.0 3439.7 1.9 ::t: ;;r 20.000 3365.17 0.27 3370.42 0.26 3377.26 0.45 3385.8 1.1 3398.2 2.0 6 CD 

? 2j .000 3324.00 0.28 3329.19 0.27 3335.94 0.47 3344.4 1 . 1 3356.6 2.1 
:D 22.000 3282.83 0.29 32B7.96 0.28 3294.62 0.49 3302.9 1.2 3315.0 2.2 ::IJ 

~ 23.000 3241.66 0.31 3246.73 0.30 3253.31 0.51 3261. 5 1.2 3273.4 2.3 8 
m 

0 24.000 3200.49 0.32 32:)5.49 :).31 3211.99 0.54 3220.1 1.3 3231.9 2.4 
a 25.000 3159.33 0.34 3164.26 0.33 3170.67 0.57 3178.7 1.4 3190.3 2.5 
.PI 26.000 3118.16 0.36 3123.03 0.37 3129.36 0.63 3137.2 1.4 3148.7 2.6 
< 27.000 3076.99 0.41 30Bl.79 0.44 3088.04 0.71 3095.8 1.5 3107.2 2.7 
~ 26.000 3054.4 1.7 3065.6 2.9 ... SAT 27.272 3065.79 0.43 olio - SAT 27.525 3060.15 :).50 Z 
~ SAT 27.795 3055.19 0.82 
J>:I SAT 28.079 3051. 1 1.7 
-. SAT 26.373 3050.1 2.9 
fD CI1 
OIl ...... 
VI .... 



~ 
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TABLE 27 A APPARENT MOLAL HEAT CAPI\CITY OF SODIUM CHLORIDE. CPPHI (J/MOL. 1<) ..... 

N 

'< 
!II 
0 0.00:> DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 
::J' 
CD 

if MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. 

~ 0.000 -183.80 0.89 -153.92 C.58 -129.79 0.36 -110.58 0.23 -95.53 0.16 

C 0.001 -183.11 0.89 -153.21 C.57 -129.07 0.36 -109.83 0.23 -94.74 0.15 
II> 0.002 -182.74 0.89 -152.86 0.57 -128.73 0.36 -109.49 0.23 -94.39 0.15 
jj 0.005 -181.90 0.88 -152.08 0.56 -127.98 0.36 -108.76 0.23 -93.67 0.15 
< 0.010 -180.76 0.87 -151.05 0.56 -127.03 0.35 -107.87 0.22 -92.81 0.15 
~ 0.020 -178.83 0.84 -149.36 0.54 -125.52 0.34 -106.48 0.21 -91.50 0.14 ... 0.050 -174.08 0.79 -145.28 0.50 -121.96 0.31 -103.30 0.19 -88.59 0.12 
~ - 0.100 -167.50 0.72 -139.71 0.45 -117.18 0.27 -99. '4 0.16 -84.88 0.10 
Z 
!:I 0.200 -156.49 0.63 -130.44 0.38 -109.30 0.22 -92.33 0.13 -78.889 0.085 

.!" 0.300 -147.05 0.57 -122.48 0.34 -102.52 0.20 -86.50 0.12 -73.782 0.077 

... 0.400 -138.60 0.53 -115.32 0.32 -96.42 0.19 -81. 23 0.11 -69.175 0.075 
UI 0.500 -130.86 0.50 -108.75 0.30 -SO.79 0.18 -76.37 0.11 -64.914 0.075 
0) 
en 0.600 -123.69 0.48 -102.63 0.29 -85.54 0.17 -71 .82 O. i 1 -60.919 0.076 

0.700 -116.99 0.47 -96.90 0.28 -80.60 0.17 -67.S2 0.11 -57.141 0.077 !" 0.800 -110.68 0.46 -91.48 0.27 -75.92 0.17 -63.'-4 0.11 -53.546 0.077 
0.900 -104.71 0.45 -86.34 0.27 -71.47 0.17 -59.55 0.11 -50. 111 0.077 ~ 
1.000 -99.05 0.44 -81.45 0.27 -67.22 0.17 -55.83 0.11 -46.819 0.077 

~ 1.200 -88.51 0.43 -72.31 0.26 -59.26 0.16 -48.83 0.11 -40.610 0.078 
1.400 -78.87 0.42 -63.92 0.26 -51.90 0.16 -42.35 O. '1 -34.835 0.079 0 
1.500 -74.34 0.42 -59.96 0.25 -48.43 0.16 -39.28 0.11 -32.092 0.080 r-
1.600 -69.S9 0.42 -56.16 0.25 -45.08 0.16 -36.31 O. '1 -29.437 0.081 l> :u 
1.800 -61.78 0.42 -48.95 0.25 -38.72 0.16 -30.65 O. '2 -24.371 0.083 

'" 2.000 -54.16 0.42 -42.24 0.26 -32.77 0.17 -25.35 O. '2 -19.604 0.085 m 
2.200 -47.06 0.43 -35.96 0.26 -27.20 0.17 -20.37 O. '2 -15.107 0.086 l> 
2.400 -40.44 0.43 -30.09 0.26 -21.96 0.17 -15.67 O. '2 -10.854 0.087 Z 
2.500 -37.30 0.43 -27.29 0.26 -19.46 0.17 -13.42 O. '2 -8.812 0.088 C 
2.600 -34.26 0.44 -24.58 0.26 -17.04 0.17 - 11 .:<3 O. '2 -6.825 0.088 ~ 
2.800 -28.46 0.44 -19.41 0.27 -12.39 0.17 -7.03 O. '2 -3.000 0.089 :z: 3.000 -23.03 0.44 -14.54 0.27 -8.00 0.17 -3.05 O. '2 0.637 0.089 
3.200 -17.93 0.45 -9.95 0.27 -3.86 0.18 0.13 O. '2 4.101 0.090 Ci) 

3.400 -13.13 0.45 -5.62 0.28 0.08 0.18 4.32 O. '2 7.408 0.090 r-m 
3.500 -10.84 0.45 -3.55 0.28 1.96 0.18 6.05 O. '2 9.006 0.091 :e 
3.600 -8.61 0.46 -1.53 0.28 3.81 0.18 7.74 O. '3 10.569 0.091 
3.800 -4.36 0.46 2.34 0.28 7.35 0.18 11.01 O. '3 13.598 0.093 
4.000 -0.34 0.46 6.02 0.28 10.73 0.18 14.13 0.13 16.506 0.095 
4.200 3.46 0.47 9.50 0.29 13.95 0.19 17.12 O. ~3 19.302 0.097 
4.400 7.06 0.47 12.82 0.29 17.02 0.19 19.!;9 0. 13 22.00 0.10 
4.500 8.79 0.47 14.43 0.29 18.51 0.19 21.38 O. '4 23.31 0.10 
4.600 10.48 0.47 15.99 0.29 19.97 0.19 22. i5 O. ~4 24.60 0.10 
4.800 13.73 0.48 19.01 0.30 22.80 0.20 25.42 O. ~4 27.12 0.11 
5.000 16.82 0.48 21. 91 0.30 25.53 0.20 27.£9 0.14 29.57 0.11 
5 .. 200 19.77 0.49 24.69 0.31 28.15 0.21 30.48 0.15 31.94 0.11 
5.400 22.60 0.50 27.36 0.32 30.69 0.21 32.£0 O. i5 34.26 0.11 
5.500 23.97 0.50 28.66 0.32 31.93 0.22 34.09 0.15 35.39 0.12 
5.600 25.31 0.51 29.94 0.33 33.15 0.22 35.:26 0.16 36.52 0.12 
5.800 27.92 0.52 32.44 0.34 35.54 0.23 37.1:6 O. i6 38.73 0.12 
6.000 30.44 0.54 34.86 0.35 37.87 0.24 39.80 0.17 40.90 0.13 

SAT 6.096 31.62 0.55 
SAT 6.099 36.03 0.36 
SAT 6.106 39.09 0.25 
SAT 6.117 41.09 0.18 
SAT 6.131 42.29 0.13 



TABLE 27 A (CONT.) APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE. CPPHI (J/MOL.K) 

25.000 DEG C 30.000 OEG C 40.000 DEG C 50.00~ OEG C 60.000 OEG C 

MOLALITY VALUE S.E. VAWE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 -83.95 0.12 -75.248 0.099 -64.434 0.097 -59.70 0.12 -58.65 0.13 
0.001 -83.12 0.12 -74.364 0.099 -63.432 0.097 -58.56 0.12 -57.36 0.13 
0.002 -82.76 0.12 -73.993 0.098 -63.019 0097 -58.09 0.12 -56.84 0.13 
0.005 -82.03 0.11 -73.244 0.097 -62.203 0.096 -57.18 0.12 -55.82 C.13 -I 
0.010 -81. 18 0.11 -72.381 0.095 -61.285 0.095 -56.18 0.11 -54.70 0.13 :x: 
0.020 -79.91 0.11 -71.125 0.092 -59.985 0.093 -54.77 O· 11 -53.16 C.13 rn 
0.050 -77.181 0.094 -68.495 0.084 -57.375 0.088 -52.03 0.11 -50.21 0.12 XI 
0.100 -73.778 0.081 -65.298 0.075 -54.342 0.082 -48.948 0.098 -46.98 0.11 !: 
0.200 -68.392 0.067 -60.334 0.066 -49.818 0.077 -44.513 0.089 -42.46 0.10 0 
0.300 -63.835 0.062 -56.177 0.061 -46.127 0.074 -40.994 0.084 -38.961 C.095 C 

~ 
0.400 -59.732 0.060 -52.450 0.059 -42.861 0.073 -37.928 0.081 -35.960 0.090 Z 
0.500 -55.938 0.059 -49.010 0.057 -39.868 0.072 -35.149 0.079 -33.266 0.086 ~ 

0 .. 600 -52.378 0.058 -45.783 0.056 -37.074 0.071 -32.573 0.077 -30.788 0.083 s:: 
0.700 -49.007 0.058 -42.728 0.055 -34.435 0.070 -30.152 0.076 -28.472 0.080 0 
O.BOO -45.796 0.057 -39.817 0.054 -31.924 0.070 -27.857 0.074 -26.285 0.078 ." 
0.900 -42.724 0.057 -37.029 0.053 -29.521 0.069 -25.667 0.073 -24.204 0.076 c: 
1.000 -39.776 0.056 -34.351 0.053 -27.214 0.069 -23.568 0.072 -22.214 0.074 Z 
1.200 -34.202 0.057 -29.283 0.052 -22.844 0.068 -19.599 0.071 -18.459 0.072 (') 

1.400 -29.004 0.057 -24.546 0.052 -18.754 0.068 -15.886 0.070 "14.953 0.070 -I 

1.500 -26.529 0.058 -22.287 0.053 '16.800 0.067 -14. 112 0.069 -13.279 0.069 (5 
1.600 -24.131 0.059 -20.096 0.053 -14.902 0.067 -12.388 0.069 -11.651 0.069 Z 

1.BOO -19.545 0.061 -15.898 0.054 -11.258 0.067 -9.075 0.068 -8.521 0.068 
CJ) 

." 
2.000 -15.218 0.063 -11.927 0.056 -7.798 0.067 -5.922 0.067 -5.540 0.067 0 
2.200 -11.123 0.064 -8.160 0.057 -4.502 0.067 -2.912 0.067 2.689 0.067 :::rJ 
2.400 -7.239 0.065 -4.578 0.058 -1.355 0.068 -0.030 0.067 0.046 0.066 ~ 
2.500 -5.371 0.066 -2.851 0.058 0.167 0068 1.368 0.067 1.374 0.06t:; " 2.500 -3.548 0.066 -1.164 0.059 1.658 0.068 2.738 0.067 2.678 0.066 c: 
2.800 -0.034 0.067 2.096 0.060 4.549 0.068 5.403 0.067 5.217 0.066 rn 
3.000 3.318 0.068 5.215 0.060 7.329 0.069 7.975 0.067 7.673 0.066 0 
3.200 6.523 0.068 8.206 0.061 10.009 0.069 10.463 0.068 10.053 0.066 c: 

CJ) 

3.400 9.592 0.069 11.080 0.062 12.596 0.070 12.873 0.068 12.364 0.066 CJ) 
3.500 11.080 0.070 12.4 76 0.062 13.858 0.070 14.051 0.068 13.495 0.066 0 

~ 
3.500 12.537 0.070 13.846 0.063 15.100 0.070 15.213 0.068 14.611 0.066 C 
3.900 15.369 0.071 16.514 0.064 17.527 0.070 17.489 0.068 16.800 0.067 C 

" 4.000 18.096 0.073 19.093 0.065 19.885 0.071 19.706 0.068 18.934 0.067 
:::T s: 
'< 4.200 20.729 0.075 21.590 0.066 22. 178 0.071 21.868 0.068 21.018 0.067 
!II (') 

0 
4.400 23.276 0.077 24.013 0.067 24.414 0.071 23.981 0.068 23.054 0.067 :x 

:::T 4.500 24.520 0.078 25.199 0.068 25.511 0.071 25.019 0.068 24.055 0.067 6 CD 4.500 25.745 0.079 26.368 0.069 26.596 0.071 26.046 0.068 25.045 0.068 
3 
:0 

4.300 28.143 0.081 28.662 0.070 28.129 0.071 28.068 0.068 26.992 0.068 :II 

~ 
5.000 30.476 0.083 30.901 0.071 30.817 0.071 30.048 0.068 28.897 0.068 a 
5.200 32.752 0.085 33.089 0.072 32.863 0.072 31.989 0.069 30.760 0.069 rn 

C 5.400 34.975 0.087 35.231 0.074 34.871 0.073 33.892 0.070 32.583 0.069 
II) 

i 5.500 36.069 0.088 36.286 0.075 35.861 0.074 34.830 0.071 33.478 0.070 

~ 
5.600 37. 152 0.089 37.331 0.076 36.842 0.075 35.758 0.072 34.364 0.070 
5.300 39.286 0.093 39.393 0.079 38.778 0.079 37.587 0.075 36.102 0.072 

... 6.000 41.381 0.098 41.421 0.084 40.682 0.084 39.380 0.080 37.798 0.074 

. "" 6.200 42.553 0.092 41.136 0.086 39.449 0.079 
Z SAT 6.148 42.91 0.10 
!' SAT 6.168 43.096 0.091 
~ SliT 6.216 42.700 0.093 

iD SAT 6.214 41.178 0.089 g: 
0) SliT 6.341 40.586 0.083 
(J1 

Co) 



!- TABLE 27 A (CONT.) APPARENT MOLAL HEAT CAPACITY OF SOOIUM CHLORIDE. CPPHI (J!MOL. K) 
~ 

." 
..... 
.:. ;-

70.000 DEG C 80.000 DEG C 90.::100 DEG C lCO.OOO DEG C 110.000 DEG C 
(') 
::r 
II MOl.ALITY VALUE S.E. VALUE S.E. VALJE S.E. VALUE S.E. VALUE S.E. 
13 
::u 0.000 -59.80 0.13 -62.40 0.12 -66.35 0.22 -72 .06 0.44 -80.33 0.71 
II) 
;-to O.COI -58.34 0.13 -60.77 0.12 -64.52 0.22 -70.03 0.44 -78.08 0.71 
0 0.C02 -57.76 0.13 -60.11 0.12 -63.80 0.22 -69.22 0.44 -77 .19 0.71 
III 0.C05 -56.62 0.13 -58.85 0.12 -62.41 0.22 -67.69 0.44 -75.50 0.71 
P O.CIO -55.38 O. f3 -57.49 0.12 -60.91 0.21 -66.05 0.43 -73.70 0.70 
< 0.C20 -53.69 0.13 -55.64 0.11 -58.91 0.21 -63.88 0.43 -71 .33 0.70 
~ 0.C50 -50.50 0.12 -52.22 0.11 -55.26 0.20 -59.98 0.42 -67.09 0.69 .. 0.100 -47.09 0.11 -48.64 0.10 -51 .51 0.19 -56.05 0.40 -62.89 0.67 
"'" - 0.200 -42.44 0.11 -43.865 0.096 -46.53 0.18 -51.03 0.38 -57.59 0.65 
Z 
P 0.300 -38.91 0.10 -40.307 0.09:: -43.06 0.17 -47.41 0.37 -53.82 0.63 

I\) 0.400 -35.922 0.096 -37.323 0.091 -40.::18 0.16 -44.42 0.36 -50.72 0.62 

- 0.500 -33.261 0.093 -34.684 0.090 -37.47 0.16 -41.80 0.35 -48.03 0.62 
iD 0.600 -30.827 0.091 -32.279 0.089 -35.::19 0.15 -39.43 0.34 -45.59 0.61 
CD 0.700 -28.562 0.089 -30.046 0.08S -32.88 0.15 -37.22 0.34 -43.33 0.60 
(i1 

0.800 -26.430 0.087 -27.948 0.086 -30.BO 0.15 -35.15 0.34 -41.21 0.60 
0.900 -24.405 0.085 -25.957 0.085 -28.84 0.15 -33.19 0.33 -39.20 0.60 rn 
I.COO -22.472 0.084 -24.056 0.084 -26.96 0.14 -31.31 0.33 -37.29 0.59 0 
1.200 -18.829 0.082 -20.476 0.082 -23.41 0.14 -27.76 0.33 -33.66 0.59 
1.400 -15.430 0.080 -17.132 0.081 -20.:>9 0.14 -24.44 0.32 -30.27 0.59 ::e 
1.500 -13.807 0.080 -15.533 0.080 -18.50 0.14 -22.84 0.32 -28.64 0.59 0 
1.600 -12.228 0.079 -13.978 0.080 -16.96 0.14 -21.29 0.32 -27.06 0.58 

~ 1.800 -9.191 0.079 -10.983 0.016 -13.97 0.13 -18.29 0.32 -23.99 0.58 
2.COO -6.296 0.078 -8.124 o.on -11. 12 0.13 -15.41 0.32 -21.06 0.58 :xl 
2.200 -3.524 0.078 -5.382 0.077 -8.38 0.13 -12.65 0.32 -18.24 0.58 " 2.400 -0.861 0.077 -2.744 0.076 ~5. 74 0.13 -9.98 0.32 -15.52 0.58 ITI 

2.500 0.434 0.077 -1.461 0.016 -4.45 0.13 -8.68 0.32 -14.19 0.58 > 
2.600 1.706 0.077 -0.199 0.076 -3.18 0.13 -7.40 0.32 -12.89 0.58 Z 
2.800 4.186 0.077 2.263 o.on -0.72 0.13 -4.91 0.32 -10.34 0.58 C 
3.COO 6.587 0.077 4.648 0.076 1. 68 0.13 -2.48 0.32 -7.87 0.58 P 
3.200 8.916 0.077 6.964 0.076 " .::10 0.13 -0.13 0.32 -5.47 0.58 ;z: 
3.400 11.180 0.011 9.215 o.on 6.27 0.13 2.16 0.32 -3.14 0.58 
3.500 12.289 0.017 10.317 0.076 1.37 0.13 3.28 0.32 -2.00 0.58 Ci) 

3.600 13.383 0.011 11.405 0.076 8.46 0.13 4.38 0.32 -0.88 0.58 r 
3.aOO 15.529 0.077 13.539 0.076 10.61 0.13 6.55 0.32 1.33 0.58 m 
4.000 17 .622 0.077 15.618 0.076 12.69 0.13 8.65 0.32 3.48 0.58 =E 
4.200 19.664 0.018 11.644 0.076 14.72 0.13 10.70 0.32 5.56 0.58 
4.<100 21 .657 0.018 19.619 0.076 16.70 0.13 12.69 0.32 1.59 0.58 
4. eoo 22.636 0.078 20.588 O. on 17.66 0.13 13.61 0.32 8.59 0.58 
4.€00 23.604 0.018 21.544 o .on 18.62 0.13 14.63 0.32 9.57 0.58 
4.eoo 25.504 0.078 23.418 0.075 20.48 0.13 16.51 0.32 11.48 0.58 
5.000 27.358 0.078 25.242 0.075 22.30 0.13 18.33 0.32 13.33 0.58 
5.200 29.166 0.079 27.015 0.075 24.::15 0.13 20.09 0.32 15.12 0.58 
5.400 30.928 0.019 28.734 0.075 25.15 0.13 21.79 0.32 16.85 0.58 
5.EOO 31.791 0.019 29.573 0.076 26.57 0.13 22.61 0.32 17 .69 0.58 
5.€00 32.642 0.079 30.399 0.076 27.38 0.13 23.42 0.32 18.51 0.58 
5.800 34.306 0.080 32.006 0.019 28.96 0.14 24.98 0.32 20.10 0.58 
6.000 35.919 0.082 33.554 0.083 30.46 0.14 26.47 0.32 21.62 0.58 
6.200 37.471 0.085 35.038 0.089 31.90 0.15 27.89 0.33 23.06 0.59 
6.400 38.979 0.091 36.455 0.099 33.26 0.16 29.23 0.33 24.42 0.59 
6.!)00 33.90 0.17 29.86 0.34 25.06 0.59 
6.EOO 30.48 0.34 25.69 0.59 

SAT 6.416 39.099 0.092 
SAT 6.498 37.13 0.11 
SAT 6.587 34.45 0.17 
SAT 6.E80 30.95 0.35 
SAT 6.778 26.74 0.60 



TABLE 27 B APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CPPHI (u/MOL.K) 

0.000 OEG C 5.000 DEQC 10.000 DEG C 15.000 OEG C 20.000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALLE S. E. VALUE S. E. 

0.000 -183.80 0.89 -153.92 0.58 -129.79 0.36 -110.~8 0.23 -95.53 0.16 
0.100 -179.36 0.85 -149.81 0.54 -125.92 0.34 -106. /!S 0.21 -91.84 0.14 -I 
0.200 -176.45 0.82 -147.30 0.52 -123.71 0.32 -104.85 0.:10 -90.00 0.13 ::t: 
0.300 -173:87 0.79 -145.10 0.50 -121.80 0.30 -103.17 0.19 -88.47 0.12 m 
0.400 -171.48 0.76 -143.08 0.48 -120.06 0.29 -101. E4 0.18 -87.10 0.12 ::0 

i: 0.500 -169.24 0.74 -141.18 0.46 -118.44 0.28 -100.23 0.17 -85.84 0.11 0 0.600 -167.10 0.72 -139.37 0.44 -116.90 0.27 -98.89 0.16 -84.66 0.10 C 0.700 -165.05 0.70 -137.64 0.43 -115.42 0.26 -97.61 0.15 -83.529 0.099 -< 
0.800 -163.07 0.68 -135.98 0.42 -114.00 0.25 -96.39 0.15 -82.449 0.095 Z 
0.900 -161.15 0.66 -134.36 0.40 -112.63 0.24 -95.20 0.14 -81. 408 0.091 > 
1'.000 -159.29 0.65 -132.80 0.39 -111.30 0.23 -94.(5 0.14 -80.400 0:088 iii\: 
1.200 -155.71 0.62 -129.78 0.38 -108.74 0.22 -91 .85 0.13 -78.465 0.084 0 
1.400 -152.29 0.60 -126.90 0.36 -106.29 0.21 -89.74 0.12 -76.619 0.080 

"" 1.600 -149.01 0.58 -124. 13 0.35 -103.93 0.20 -87.71 0.12 -74.844 0.078 c: 
1.800 -145.85 6.56 -121.46 0.34 -101.66 0.20 -85.75 0.12 -73.129 0.077 Z 
2.000 -142.79 0.55 -118.87 0.33 -99.45 0.19 -83.85 0.11 -71.465 0.076 0 

-I 
2.500 -135.52 0.52 -112.71 0.31 -94.19 0.18 -79.31 0.11 -67.488 0.075 6 3.000 -128.71 0.50 -106.92 0.30 -89.23 0.18 -75.Cl 0.11 -63.722 0.076 
3.500 -122.27 0.48 -101.42 0.29 -84.50 0.17 -70.91 0.11 -60.124 0.076 Z 

(/) 
4.000 -116.15 0.47 -96.18 0.28 -79.98 0.'17 -66.98 0.11 -56.665 0.077 'TI 
4.500 -110.29 0.46 -91.15 0.27 -75 .. 64 0.17 -63.19 0.11 -53.326 0.077 0 
5.000 -104.68 0.45 -86.31 0.27 -71.45 0.17 -59.53 0.11 -50.092 0.077 ::0 
6.000 -94.07 0.44 -77.14 0.26 -63.47 0.17 -52 .. 54 0.11 -43.899 0.078 > 7.000 -84.17 0.43 -68.54 0.26 -55.95 0.16 -45.93 0.11 -38.022 0.079 0 
8.000 -74.88 0.42 -60.43 0.25 -4B.84 0.16 -39.64 0.11 -32.419 0.080 c: 
9.000 -66.12 0.42 -52.77 0.25 -42.09 0.16 -33.65 0.11 -27.061 0.082 m 

10.000 -57.85 0.42 -45.49 0.26 -35.66 0.17 -27.93 0.12 -21.924 0.084 0 
c: 11.000 -50.02 0 . .43 -38.58 0.26 -29.53 0.17 -22.45 0.12 -16.991 0.086 (/) 

12.000 -42.60 0.43 -32.01 0.26 -23.68 0.17 -17.20 0.12 -12.246 0.087 (/) 
13.000 -35.56 0.43 -25.75 0.26 -IB.08 0.11 -12. 17 0.12 -7.677 0.088 0 

Co. 14.000 -28.'87 0.44 -19.78 0.27 -12.72 0.17 -7.33 0.12 -3.271 0.089 C 
"tI 15.000 -22.52 0.44 -14.08 0.27 '-7.59 0.18 -2.67 0.12 0.982 0.089 2: 
::r 16.000 -16.48 0.45 -8.65 0.21 -2.67 0.18 1.81 0.12 5.096 0.090 i: '< 17.000 -10.13 0.45 -3.45 0.28 2.05 0.18 6.13 0.12 9.079 0.091 !" 0 
(') 18.000 -5.27 0.46 1. 51 0.28 6.59 0.18 10.3C 0.13 12.943 0.092 ::t: ::r 19.000 -0.07 0.46 6.26 0.28 10.95 0.18 14.34 0.13 16.700 0.095 r-ID 

20.000 4.B9 0.47 10.81 0.29 15.16 0.19 18.25 0.13 20.361 0.098 0 ;:J 
21.000 9.62 0.47 15.19 0.29 19.22 0.19 22.05 0.14 23.94 0.10 ::0 :u 6 !l 22.000 14.14 0.48 19.40 0.'30 23.16 0.20 25.76 0.14 27.44 0.11 
23.000 18.48 0.49 23.46 0.31 26.99 0.20 29.38 0.15 30.89 0.11 m 

C 24.000 22.65 0.50 27.41 0.32 30.73 0.21 32.94 0.15 34.30 0.11 ¥ 25.000 26.68 0.52 31.24 0.33 34.40 0.22 36.45 0.16 37.67 0.12 
< 26.000 30.59 0.54 35.00 0.35 38.01 0.24 39.93 0.17 41.03 0.13 
~ SAT 26.268 31.62 0.55 ... SAT 26.278 36.03 0.36 
~ SAT 26.300 39.09 0.25 
Z SAT 26.334 41.09 0.18 0 

~I<o) 
SAT 26.378 42.29 0.13 

co UI 
C» ...... 
en UI 



~ U! 
"tI -..s 
~ a> 
'< TABLE 27 B (CONT.) APPARENT MOLAL HEAT CAPACITY OF SODIUM CHLORIDE. CPPHI.(J!MOL'.K) !" 
(') 
::r 
CII 25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 13 
:II WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. CII 
:-" --~-~~-

C 0.000 -83.95 0.12 -75.248 0.099 -64.434 0.097 -59.70 0.12 -58.65 0.13 

~ 0.100 -80.24 0.11 -71.1\49 0.093 -60.311 0.093 -55. 1 3 O. j 1 -53.55 0.13 

< 0.200 -78.49 0.10 -69.748 0.088 -5B.603 0.090 -53.31 0.11 -51. 57 0.13 

~ 0.300 -17.066 0.094 -68.386 0.084 -57.269 0.088 -51.92 0.11 -50.09 0.12 
.... 0.400 -75.807 0.08:1 -67.196 0.080 -56.127 0.085 -50.75 0.10 -48.85 0.12 
~ 0.500 -74.655 0.084 -66.115 0.077 -55.106 0.084 -49.71 0.10 -47.77 0.12 
Z 0.600 -73.579 0.080 -65.112 0.075 -54.110 0.082 -48.776 0.09B -46.80 0.11 
P 0.700 -72.560 0.077 -64. 167 0.072 -53.296 0.081 -47.908 0.096 -45.90 0.11 
.!" 0.800 -71.586 0.074 -63.268 0.071 -52.471 0.080 -47.094 0.094 -45.07 0.11 .... 0.900 -70.650 0.072 -62.405 0.069 -51.686 0.079 -46.325 0.093 -44.29 0.11 CD 
co 1.000 -69.74G 0.070 -61.574 0.068 -50.933 0.078 -45.592 0.091 -43.55 0.11 U1 

1.200 -68.014 0.067 -59.987 0.065 -49.507 0.076 -44.:<14 0.089 -42. 16 0.10 
1.400 -66.364 0.064 -58.481 0.063 -48. 165 0.075 -42.928 0.087 -40.876 0.099 !" 
1.600 -64.781 0.063 -57.038 0.062 -46.887 0.074 -41.113 0.085 -39.671 0.097 P 1.800 -63.253 0.061 -55.648 0.061 -45.661 0.074 -40. ~54 0.084 -38.528 0.095 
2.000 -61.771 0.060 -54.301 0.060 -44.479 0.073 -39.442 0.083 -37.437 0.093 ?E 2.500 -58.230 0.059 -51.088 0.058 -41.674 0.072 -36.E23 0.080 -34.886 0.088 
3.000 -54.87G 0.058 -48.048 0.057 -39.034 0.071 -34.~78 0.078 -32.523 0.085 0 

r 
3.500 -51.669 0.058 -45.141 0.056 -36.518 0.071 -32.062 0.077 -30.299 0.082 l> 
4.000 -48.583 0.057 -42.344 0.055 -34.103 0.070 -29.848 0.075 -28.182 0.080 :::c 
4.500 -45.600 0.051 -39.639 0.054 -31.770 0.070 -27.117 0.074 -26.151 0.078 ,.. 
5.000 -42.707 0.057 -37.014 0.053 -29.508 0.069 -25. E55 0.073 -24.193 0.076 m 
6.000 -37.156 0.056 -31.971 0.052 -25.162 0.069 -21.703 0.072 -20.449 0.073 l> 
7.000 -31.874 0.051 -27.163 0.052 -21.015 0.068 -11.938 0.070 -16.891 0.071 Z 
8.000 -26.824 0.058 -22.557 0.053 -17 .034 0.067 -14.324 0.069 -13.479 0.069 C 
9.000 -21.981 0.060 -18.130 0.054 -13. 196 0.067 -10.838 0.068 -10.187 0.068 !=' 

10.000 -17.325 0.062 -13.862 0.055 -9.485 0.067 -7.461 0.068 -6.995 0.067 ~ 11.000 -12.840 0.064 -9.741 0.056 -5.887 0.067 -4. 178 0.067 -3.888 0.067 
Ii) 12.000 -8.512 0.065 -5.753 0.057 -2.389 0.067 -0.978 0.067 -0.854 0.066 r-

13.000 -4.331 0.066 -1.888 0.059 1.018 0.068 2.149 0.067 2.117 0.066 m 
14.000 -0.284 0.061 1.864 0.060 4.343 0.068 5.213 0.067 5.036 0,066 ~ 
15.000 3.638 0.068 5.513 0.060 7.595 0.069 8.222 0.067 7.909 0.066 
16.000 7.445 0.069 9.069 0.061 10.784 0.069 11 . 184 0.068 10.744 0.066 
17.000 11.147 0.070 12.540 0.062 13.916 0.070 14.105 0.068 13.547 0.066 
18.000 14.755 0.071 15.936 0.063 17 .000 0.070 16.994 0.068 16.323 0.066 
19.000 18.279 0.073 19.266 0.065 20.043 0.071 19.855 0.OG8 19.078 0.067 
20.000 21 .729 0.076 22.540 0.067 23.053 0.071 22.695 0.068 21.814 0.067 
21.000 25.116 0.079 25.767 0.068 26.038 0.071 25.518 0.068 24.536 0.068 
22.000 28.451 0.082 28.958 0.070 29.004 0.071 28.329 0.068 27.243 0.068 
23.000 31.746 0.084 32.121 0.072 31.958 0.071 31 . 130 0.068 29.936 0.068 
24.000 35.013 0.087 35.267 0.074 34.905 0.073 33.924 0.070 32.613 0.069 
25.000 38.262 0.091 38.404 0.077 37.849 0.077 36.710 0.073 35.269 0.071 
26.000 41.505 0.098 41.541 0.085 40.794 0.085 39.486 0.080 37.897 0.075 
27.000 40.486 0.083 

SAT 26.432 42.91 0.10 
SAT 26.495 43.096 0.091 
SAT 26.647 42.700 0.093 
SAT 26.830 41.778 0.089 
SAT 27.039 40.586 0.083 



TABLE 27 B (CONT.) APPARENT MOLAL HEAT CAPACITY OF SOOIUM CHLORIOE, CP~HI (J/MOL.K) 

70.000 DEG C 80.000 OEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C 

WEIGHT % VALUE S.L VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 -59.80 O. ;3 -62.40 0.12 -66.35 0.22 -72.06 0.44 -80.33 0.71 
0.100 -54.11 O. '3 -56.10 0.11 -59.41 0.21 -64.42 0.43 -71.91 0.70 
0.200 -51.97 O. '2 -53.78 O. 11 -56.92 0.21 -61.74 0.42 -69.00 0.69 -I 
0.300 -50.38 O. ;2 -52.09 0.11 -55. 12 0.20 -59.83 0.42 -66.93 0.69 :J: 
0.400 -49.07 O. '2 -50.70 0.11 -53.66 0.20 -58.29 0.41 -65.28 0.68 rn 
0.500 -47.93 O. '1 -49.51 0.10 -52.41 0.19 -56.99 0.41 -63.89 0.67 :D 

s:: 0.600 -46.91 0.; 1 -48.45 0.10 -51.32 0.19 -55.84 0.40 -62.67 0.67 0 
0.700 -45.98 O. '1 -47.48 0.10 -50.32 0.19 -54.81 0.40 -61.58 0.67 C 
0.800 -45.12 0.' 1 -46.60 0.10 -49.41 0.18 -53.88 0.39 -60 .. 58 0.66 -< 
0.900 -44.31 0.' 1 -45.770 0.098 -48.57 0.18 -53.01 0.39 -59.67 0.66 Z 
1.000 -43.55 O. "1 -44.993 0.097 -47.78 0.18 -52.20 0.39 -58.81 0.65 l> 
1.200 -42.14 O. '0 -43.557 0.096 -46.32 0.18 -50.71 0.38 -57.26 0.65 s:: 
1.400 -40.84 O. '0 -42.242 0.095 -45.00 0.17 -49.37 0.38 -55.85 0.64 0 
1.600 -39.62 O. '0 -41.021 0.094 -43.77 0.17 -48.13 0.37 -54.56 0.64 " 1.800 -38.<179 0.099 -39.873 0.093 -42,62 0.17 -46,97 0.37 -53.36 0,63 C 
2.000 -37.391 0.098 -38.785 0.092 -41.54 0.16 -45.8'8 0.36 -52.23 0.63 Z 

0 2.500 -34.859 0.095 -36.267 0.091 -39.04 0.16 -43.37 0.35 -49.64 0.62 -I 
3.000 -32.530 0.093 -33.961 0.089 -36.75 0.16 -41.09 0.35 -47.29 0.61 (5 
3,500 -30.348 0.090 -31.806 0.088 -34.62 0,15 -38.96 0.34 -45,11 0.61 Z 
4.000 -28.279 0.089 -29.768 0.087 -32.60 0.15 -36.95 0.34 -43.05 0.60 t.n 
4.500 -26.300 0.087 -27.820 0.086 -30.68 0.15 -35.03 0.34 -41.08 0,60 " 5.000 -24.394 0,085 -25.946 0.085 -28.83 0.15 -33.18 0.33 -39.19 0.60 0 
6.000 -20.759 0.083 -22.373 0.083 -25.29 0.14 -29.64 0.33 -35,58 0.59 :D 
7.000 -17.308 0.081 -18.980 0.082 -21.93 0.14 -26.28 0.32 -32.15 0.59 l> 
8.000 -14.001 0.080 -15.724 0.080 -18.69 0.14 -23.03 0.32 -28.84 0.59 " 9.000 -10.B08 0.079 -12.578 0.079 -15.56 0.14 -19,89 0.32 -25.63 0.58 C 

10.000 -7.710 0.078 -9.521 0.078 -12.51 0.13 -16.82 0.32 -22.49 0,58 rn 
0 11.000 -4.691 0.078 -6.536 0.077 -9.53 0.13 -13.81 0.32 -19,43 0.58 C 

12.000 -1.738 0.077 -3.613 0.077 -6.61 0.13 -10.86 0.32 -16,42 0.58 (J) 
13.000 1.159 0.077 -0.742 0.076 -3.73 0.13 -7.95 0.32 -13.45 0.58 (J) 
14.000 4.008 0.077 2.086 0.076 -0.89 0.13 -5.09 0.32 -10.53 0.58 0 

~ 15.000 6.817 0.077 4.877 0.076 1. 91 0.13 -2.25 0,32 -7.64 0.58 C 
'V 16.000 9.593 0.077 7.637 0.076 4.68 0.13 0.55 0,32 -4,78 0.58 c: 
::T 17.000 12,339 0.077 10.368 0,076 7.42 0.13 3.33 0,32 -1.95 0.58 s:: ';i 18.000 15.062 0.077 13.074 0.076 10.14 0.13 6,07 0.32 0.85 0,58 0 
0 19.000 17.762 0.077 15.757 0.076 12.83 0.13 8.79 0.32 3.62 0.58 :J: 
::T 20.000 20.444 0.078 18.417 0.076 15.49 0.13 11.48 0,32 6.36 0.58 r-~ 

~ 21.000 23.106 0.078 21.052 0.076 18.13 0.13 14. 14 0,32 9.06 0.58 0 
::tI 22.000 25.749 0.078 23.659 0.075 20.72 0.13 16.75 0,32 11.72 0.58 ::D 

~ 23.000 28.368 0.079 26.232 0.075 23.28 0.13 19.31 0.32 14.33 0,58 a 
m 

0 24.000 30.S58 0.079 28.763 0.075 25.78 0,13 21. 81 0.32 16.88 0,58 

F 25.000 33.!il0 0.079 31. 238 0.077 28.21 0.13 24.24 0.32 19.34 0.58 
26.000 36.013 0.082 33.644 0,083 30.55 0,14 26.56 0.32 21.70 0.58 

< 27,000 38.450 0,089 35.957 0.095 32.78 0.15 28,76 0.33 23.94 0.59 
~ 28,000 30.80 0.35 26.02 0.60 ..... SAT 27,272 39.099 0,092 
~ SAT 27.525 37.13 0,11 
~ SAT 27,795 34.45 0,17 
."-> SAT 28.079 30,95 0,35 ... SAT 28.373 26.74 0.60 

UI co co ..... 
(II ..... 



!- "" ." TABLE 28 A PARTIAL MOLAL HEAT CAPACITY OF WATER. CPl (u/MOL.K) ..... 
:r CO 
'< 
!I> 
(") 
:r 0.000 DEG C 5.000 DEG C 10.000 ':lEG C 15.0::>0 DEG C 20.000 DEG C 
~ 

~ MOLALITY VALUE S.E. VALUE S.E. VIILUE S.E. VALUE S.E. VALUE S.E. ._--;;g 

~ 0.000 76.015 0.000 75.732 0.000 75.546 0.000 75.425 O.om 75.351 0.000 

j 
0.001 76.015 0.000 75.732 0.000 75.546 0.000 75.425 0.00:> 75.351 0.000 
0.002 76.015 0.000 75.732 0.000 75.546 0.000 75.425 0.000 75.351 0.000 
0.005 76.015 0.000 75.732 O.C)OO 75.546 0.000 75.425 0.000 75.351 0.000 

<: 0.010 76.014 0.000 75.732 0.000 75.546 0.000 75.425 0.000 75.350 0.000 
~ 0.020 76.013 0.000 75.731 0.000 75.545 0.000 75.425 0.00:) 75.350 0.000 
..... 0.050 76.008 0.000 75.726 0.000 75.541 0.000 75.422 0.000 75.347 0.000 
J» 0.100 75.993 0.000 75.713 0.000 75.530 0000 75.412 0.000 75.339 0.000 
Z 
P 0.200 75.942 0.001 75.671 0.001 75.494 0.000 75.381 0.00::> 75.311 0.000 

.!" 0.300 75.871 0.002 75.610 O.CIOI 75.442 0.001 75.337 0.001 75.273 0.000 

co 
0.400 75.782 0.002 75.535 0.001 75.377 0.001 75.280 0.001 75.223 0.000 

C» 0.500 75.680 0.003 75.447 0.'002 75.302 0.001 75.214 0.001 75.165 0.001 
en 0.600 75.566 0.003 75.348 0.002 75.216 0.001 75.133 0.001 75.099 0.001 

0.700 75.441 0.004 75.240 0.003 75.122 0.002 75.057 0.001 75.026 0.001 rn O.BOO 75.308 0,004 75.124 0.003 75.020 0.002 74.967 0.001 74.946 0.001 
0.900 75.167 0.005 75.001 0.003 74.912 0.002 74.871 0.002 74.860 0.001 f') 
1.000 75.020 0.006 74.872 0.004 74.797 0.003 74.770 0.002 74.770 0.001 

~ 1.200 74.709 0.007 74.598 0.005 74,555 0.004 74.553 0.002 74.575 0.002 
1.400 74.383 0.009 74.308 0.006 74.297 0.005 74.322 0.003 74.366 0.002 n 
1.500 74.217 0.010 74.160 0.007 74.163 0.005 74.202 0.004 74.257 0.003 r-
1.600 74.048 0.011 74.009 0.008 74.028 0.006 74.0n 0.004 74.146 0.003 ~ 

1.800 73.708 0.013 73.703 0.'009 73.752 0.007 73.823 0.005 73.917 0.003 XI 
~ 

2.000 73.367 0.015 73.395 0.011 73.473 0.008 73.574 0.005 73.683 0.004 m 
2.200 73.029 0.016 73.088 0.012 73.192 0.009 73.315 0.005 73.445 0.004 ~ 
2.400 72.696 0.018 72.783 0.013 72.912 0.010 73.051 0.007 73.204 0.005 Z 
2.500 72.532 0.019 72.632 0.014 72.772 0.010 72.92" 0.007 73.083 0.005 C 
2.600 72.370 0.020 72.483 0.'015 72.634 0.011 72.79'3 0.008 72.961 0.006 P 
2.800 72.054 0.022 72.189 0.017 72.359 0.012 72.541 0.009 72.718 0.007 
3.000 71.748 0.025 71.902 0.'019 72.089 0.014 72.284 0.011 72.474 0.008 ;Z 
3.200 71.454 0.028 71.622 0.021 71.822 0.016 72.030 0.012 72.230 0.009 C) 

3.400 71.170 0.031 71.350 0.024 71.561 0.019 71.777 0.014 71. 985 0.011 r 
3.500 71.033 0.033 71.217 0.026 71 .431 0.020 71.651 0.015 71. 863 0.012 m 
3.600 70.898 0.035 71.085 0.027 71.303 0.021 71.525 0.016 71. 740 0.012 :E 
3.800 70.636 0.039 70.827 0.031 71.048 0.024 71. 275 0.018 71.492 0.014 
4.000 70.384 0.044 70.575 0.035 70.796 0.027 71.024 0.021 71.243 0.016 
4.200 70.140 0.049 70.327 0.039 70.545 0.030 70.771 0.023 70.990 0.017 
4.400 69.903 0.056 70.082 0.'044 70.295 0.033 70.511 0.025 70.733 0.018 
4.500 69.786 0.060 69.960 0.046 70.169 0.035 70.38:1 0.026 70.603 0.019 
4.600 69.670 0.064 69.838 0.049 70.042 0.037 70.25'3 0.027 70.471 C.020 
4.800 69.441 0.073 69.594 0.056 59.787 0.041 69.995 0.030 70.202 0.022 
5.000 69.212 0.084 69.347 0.064 59.526 0.047 69.724 0.034 69.925 0.024 
5.200 68.981 0.098 69.096 0.074 59.259 0.054 69.445 0.039 69.639 0.028 
5.400 68.75 0.12 68.837 0.D87 58.983 0.064 69.157 0.046 69.343 0.034 
5.500 68.62 0.13 68.704 0.095 38.841 0.070 69.003 0.051 69.191 0.038 
5.600 68.50 0.14 68.57 0.10 58.696 0.077 68.857 0.057 69.036 0.042 
5.800 68.25 0.16 68.29 0.12 58.395 0.094 68.544 0.070 68.716 0.054 
6.000 67.98 0.19 67.99 0.15 58.08 0.11 68.217 0.088 68.383 0.069 

SAT 6.096 67.85 O~ 21 
SAT 6.099 67.84 0.16 
SAT 6.106 37.91 0.13 
SAT 6.117 68.02 0.10 
SAT 6.131 68.158 0.081 



TABLE 28 A (CaNT.) PARTIAL MOLAL HEAT CAPACITY OF WATER. CPl (J/MOL.K) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50,000 DEG C 60.000 DEG C 

MOLALITY VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000 
0.001 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000 
0.002 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000 
0.005 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000 

-I 
0.010 75.306 0.000 75.282 0.000 75.276 0.000 75.308 0.000 75.369 0.000 ::z:: 
0.020 75.305 0.000 75.281 0.000 75.276 0.000 75.307 0.000 75.368 0.000 m 
0.050 75.302 0.000 75.279 0.000 75.273 0.000 75.305 0.000 75.366 0.000 :II 
0.100 75.295 0.000 75.272 0.000 75.267 0.000 75.299 0.000 75.359 0.000 ;: 
0.200 75.271 0.000 75.250 0.000 75.248 0.000 75.280 0.000 75.341 0.000 0 
0.300 75.236 0.000 75.219 0.000 75.220 0.000 75.255 0.000 75.317 0.000 C 

-< 0.400 75.193 0.000 75.179 0.000 75.187 0.000 75.224 0.000 75.288 0.000 Z 
0.500 75.141 0.000 75.132 0.000 75.146 0.000 75.188 0.000 75.253 0.000 » 
0.600 75.082 0.000 75.079 0.000 75.100 0.000 75.147 0.000 75.214 0.000 ;: 
0.700 75.016 0.001 75.019 0.000 75.049 0.000 75. tOO 0.000 75. 171 0.000 0 
0.800 74.944 0.001 74.954 0.001 74.993 0.000 75.050 0.000 75.124 0.001 ." 
0.900 74.867 0.001 74.884 0.001 74.933 0.001 74.996 0.001 75.073 0.001 c: 
1.000 74.785 0.001 74.809 0.001 74.869 0.001 74.937 0.001 75.018 0.001 Z 
1.200 74.609 0.001 74.647 0.001 74.729 0.001 74.811 0.001 74.900 0.001 0 
1.400 74.418 0.002 74.472 0.001 74.576 0.001 74.673 0.001 74.769 0.001 -I 

1.500 74.319 0.002 74.381 0.002 74.496 0.001 74.600 0.001 74.700 0.001 (5 
1.600 74.217 0.002 74.286 0.002 74.413 0.001 74.524 0.001 74.629 0.001 Z 
1.800 74.007 0.003 74.091 0.002 74.241 0.002 74.366 0.001 74.479 0.001 en 

." 2.000 73.790 0.003 7:3.889 0.002 74.060 0.002 74.199 0.002 74.320 0.002 0 
2.200 73.568 0.003 73.681 0.003 73.873 0.002 74.025 0.002 74. 153 0.002 :II 
2.400 73.343 0.004 73.469 0.003 73.679 0.003 73.843 0.002 73.978 0.002 » 
2.500 73.229 0.004 73.361 0.003 73:580 0.003 73.750 0.002 73.888 0.002 

" 2.600 73. 114 0.004 73.252 0.003 73.480 0.003 73.655 0.003 13.796 0.002 c: 
2.800 72.883 0.005 73.031 0.004 73.275 0.003 73.460 0.003 73.606 0.003 m 
3.000 72.650 0.006 72.807 0.005 73.065 0.003 73.259 0.003 73.410 0.003 0 
3.200 72.414 0.007 72.579 0.006 72.849 0.004 73.051 0.003 73.207 0.003 c: 
3.400 72.177 0.008 72.348 0.006 72.627 0.004 72.836 0.004 72.997 0.004 en 

en 3.500 72.057 0.009 72.230 0.007 72.514 0.004 72.726 0.004 12.890 0.004 0 
~ 

3.600 71.936 0.009 72.112 0.007 72.400 0.005 72.615 0.004 72.781 0.004 C 
3.800 71.693 0.011 71.872 C.008 72.166 0.005 72.387 0.005 72.558 0.005 2 ." 4.000 71.445 0.012 71.626 C.009 71.926 0.006 72.153 0.005 72.330 0.005 

~ 3: 
'< 4.200 71 . 193 0.013 71.375 C.Ol0 71.679 0.007 71.913 0.006 72.097 0.006 
!I' 4.400 70.935 0.014 71.118 C.Oll 71.426 0.009 71.666 0.008 11.859 0.007 0 
0 ::z:: 
~ 4.500 70.803 0.014 70.986 C.Ol1 71.296 0.009 71.541 0.008 71.738 0.007 r-
CD 4.600 70.670 0.015 70.853 C.012 71.165 0.010 71.414 0.009 71.617 0.007 0 3 

4.800 70.399 0.016 70.581 0.014 70.897 0.012 71.156 0.011 71. 372 0.009 :II 
:D 5.000 70.119 0.018 70.300 0.016 70.622 0.015 70.894 0.014 71 . 126 0.010 6 CD 
:"" 5.200 69.829 0.022 70.011 0.019 70.341 0.019 70.627 0.017 10.881 0.012 m 
c 5.400 69.530 0.027 69.712 0.024 70.052 0.024 70.359 0.021 70.637 0.016 
II) 

jr 5.500 69.377 0.030 69.559 0.028 69.906 0.026 70 . .224 0.023 10.517 0.018 

~ 
5.600 69.220 0.034 69.404 0.031 69.758 0.029 70.089 0.026 70.398 0.020 
5.800 68.899 0.045 69.087 0.040 69.459 0.037 69.B20 0.032 70.165 0.026 

; 6.000 68.567 0.058 68.760 0.051 69.156 0.046 69.554 0.040 69.943 0.034 
6.200 68.851 0.057 69.293 0.050 69.733 0.045 

Z SAT 6.148 68.314 0.069 
? SAT 6.168 68..478 0.063 
!'3 SAT 6.216 68.827 0.058 - SAT 6.274 69.198 0.055 U1 10 co SAT 6.341 69.595 0.053 ...... 
en CO 



f- TABLE 28 A (CONT.) PARTIAL MOLAL HEA1 CAPACIT~ OF WATER, CPt (J/MOL.K) ~ 
" ':T 
'< 
In 

0 
70.000 DEG C 80.000 OEG C 90.000 OEG c: 100.000 nEG C 110.000 DEG ~ 

':T 

~ MOLALITY VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. VALUE 5 

:II 0.000 75.457 0.000 75.575 0.000 75.728 0.0:)0 75.919 C.OOO 76.197 0.00:-

~ 0.001 75.457 0.000 75.575 0.000 75.728 o.mo 75.919 C.OOO 76.197 0.0<:'::; 

0 0.002 75.457 0.000 75.575 0.000 75.728 0.000 75.919 C.OOO 76.197 O.e<:.: 

!I- 0.005 75.457 0.000 75.575 0.000 75.728 0.000 75.919 C.OOO 76.197 0.00:-
.111 0.010 75.457 0.000 75.575 0.000 75.728 0.000 75.919 c.ooo 76. 197 O.CO: 
< 0.020 75.456 0.000 75.574 0.000 15.721 0.000 15.918 c.ooo 76.196 0.00;:. 

~ 0.050 75.454 0.000 75.571 0.000 75.124 O.OJO 75.915 C.OOO 76.192 0.00: ... 0.100 75.447 0.000 75.565 0.060 75.717 0.000 75.908 C.OOO 76.185 0.00::: 
~ 0.200 75.429 0.000 75.547 0.000 75.E99 O.OJO 75.890 C.OOO 76.166 0.000 
Z 0.300 75.405 0.000 75.523 0.000 75.E76 0.000 75.867 C.ooo 76.143 0.001 
0 

.!'=' 
0.400 75.377 0.000 75.495 0.000 75.649 0.000 75.839 C.OOI 76.115 0.001 
0.500 75.343 0.000 75.462 0.000 75.El1 0.0'>1 75.808 C.OOl 76.082 0.001 ... 0.600 75.306 0.000 75.425 0.000 75.580 O.OJI 75.772 C.OOI 76.046 0.001 

(Q 
01) 0.700 75.264 :0.000 75.385 0.000 75. MO O.O'JI 75.731 0.001 76.005 0.002 
UI 

0.800 75.218 0.001 75.340 0.000 75.496 O.ODl 75.687 0.001 75.960 0.002 
0.900 75.169 0.001 75.292 0.001 75.448 0.0:>1 75.639 C.002 75.911 0.002 r 
1.000 75.117 0.001 75.240 0.001 75.397 0.0,'1 75.588 0.002 75.859 0.002 f' 
1.200 75.002 0.001 75.127 0.001 75.284 O.OJI 75.475 0.002 75.743 0.003 
1.400 74.876 0.001 75.003 0.001 75.160 0.0:>2 75.349 C.003 75.615 0.003 :e 
1.500 74.809 0.001 74.936 0.001 75.C93 0.0')2 75.282 C.003 75.546 0.003 
1.600 74.739 0.001 74.867 0.002 15.c24 0.002 75.211 0.003 75.475 0.004 0 
1.800 74.593 0.002 74.722 0.002 74.S77 0.003 75.063 C.004 75.323 0.004 r-

l> 
2.000 74.437 0.002 74.567 0.002 74.721 0.0')3 74.904 C.004 75.161 0.005 ::c 
2.200 74.:274 0.002 74.404 0.003 74.556 0.004 74.736 0.005 74.990 0.005 " 2.400 74.102 0.002 74.:232 0.003 74.382 0.0)4 74.560 C.OOS 74.810 0.006 m 
2.500 74.013 0.002 74.143 0.003 74. :293 0.004 74.468 C.005 74.717 0.006 :to 
2.600 73.922 0.003 74.052 0.003 74.201 0.OD4 74.375 C.OO6 74.622 0.006 Z 
2.800 73.735 0.003 73.865 0.004 74.C12 0.OD5 74.183 C.006 74.426 0.006 C 
3.000 73.541 0.003 73.670 0.004 73.816 0.0)5 73.985 C.006 74.224 0.007 C 
3.200 73.340 0.004 73.470 0.005 73.E14 0.0)6 73.780 0.001 74.016 0.007 
3.400 73.133 0.004 73.264 0.005 73.407 0.OD6 73.571 C.007 73.803 0.007 ;Z 
3.500 73.027 0.005 73.158 0.005 73.302 0.006 73.465 C.007 73.695 0.008 G) 
3.GOO 72.920 0.005 73.052 0.006 73.195 0.OD7 73.358 C.008 73.586 0.008 r 
3.800 72.701 0.005 72.836 0.006 72.981 0.007 73. 142 C.008 73.367 0.009 m 
4.000 72.478 0.006 72.617 0.007 72.764 0.0')8 12.925 C.Ol0 73.146 0.010 :e 
4.200 72.252 0.006 72.396 0.007 72.547 0.010 72.708 c.on 72.926 0.012 
4.400 72.02:2 0.006 72.175 0.008 72.330 0.011 12.494 C.014 72.709 0.014 
4.500 71.907 0.007 72.065 0.009 72.223 0.012 72.368 C.015 72.602 0.015 
4.600 71.792 0.007 71.955 0.010 72.118 0.014 72.284 c.on 72.496 0.017 
4.800 71.562 0.008 71.737 0.012 71.910 0.017 12.081 C.020 72.290 0.021 
5.000 71.333 0.009 71.526 0.014 71. 711 0.020 71.888 C.025 72.095 0.025 
5.200 71 . 110 0.011 71. 322 0.018 71.524 0.0:!5 71.708 C.030 71.913 0.031 
5.400 70.893 0.015 71.130 0.022 71.351 0.031 71.546 C.037 71.747 0.038 
5.500 70.788 0.017 71.039 0.025 71. :271 0.035 71. 472 C.041 71. 673 0.042 
5.600 70.686 0.020 70.953 0.028 71.196 0.039 71.404 C.046 71.603 0.047 
5.800 70.491 0.027 70.794 0.036 71.C65 0.018 71.287 C.OS5 71.485 0.057 
6.000 70.314 0.036 70.658 0.046 70.961 0.059 71.201 C.067 71.398 0.070 
6.200 70.157 0.047 70.549 0.058 70.890 0.072 71.152 C.082 71.347 0.085 
6.400 70.027 0.061 70.474 0.074 70.SS8 0.069 71.144 C.099 71.34 0.10 
6.500 70.859 0.OB8 71.16 C.l1 71.35 0.11 
6.600 71.19 0.12 71.38 0.12 

SAT 6.416 70.017 0.062 
SAT 6.498 70.451 0.082 
SAT 6.587 70.81 0.11 
SAT 6.680 71.22 C. 13 
SAT 6.778 71.46 0.15 



TA8LE 28 8 PARTIAL NOLAL HEJIT CAPACITY OF WATER. CP', (J/MOL K) 

O.COO OEG C 5.000 OEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE 5 E. VALUE S.E. 

0.000 76.015 O.OCO 75.732 0.000 75.546 0.000 75.426 0.000 75.351 0.000 
0.100 76.014 O.OCO 75.731 0.000 75.545 0.000 75.425 0.000 75.350 0.000 -I 
0.200 76.011 O.OCO 75.729 0.000 75.543 0.000 75."24 0.000 75.349 0.000 :z: 
0.300 76.008 O.OCO 75.726 0.000 75.541 0.000 75 . .;21 0.000 75.347 0.000 m 
0.400 76.003 O.OCO 75.722 0.000 75.538 0.000 75.~19 0.000 75.344 0.000 ::D 
0.500 75.998 O.OCO 75.718 0.000 75.534 0.000 75.£15 0.000 75.341 0.000 3: 
0.600 75.991 O.OCO 75.712 0.000 75.529 0.000 75.£11 0.000 75.338 0.000 0 

C 0.700 75.984 O.CCO 75.706 0.000 75.524 0.000 75.L07 0.000 75.334 0.000 -< 0.800 75.976 O.OCl 75.700 0.000 75.518 0.000 75."02 0.000 75.330 0.000 Z 
0.900 75.968 O.OCI 75.692 0.000 75.512 0.000 75.397 0.000 75.325 0.000 ;J> 
1.000 75.958 0.001 75.684 0.001 75.505 0.000 75.391 0.000 75.320 0.000 3: 
1.200 75.937 O.OCl 75.667 0.001 75.490 0.000 75.378 0.000 75.309 0.000 (; 
1.400 75.914 0.001 75.647 0.001 75.473 0.001 75.363 0.000 75.296 0.000 ." 
1.600 75.888 O.OCI 75.625 0.001 75.455 0.001 75.347 0.000 75.282 0.000 c: 
1.800 75.859 0.002 75.601 C.OOI 75.434 0.001 75.330 0.001 75.266 0.000 Z 
2.000 75.829 0.002 75.575 C.OOl 75.412 0.001 75.310 0.001 75.250 0.000 0 

-I 2.500 75.744 0.002 75.502 C.002 75.349 0.001 75.:256 0.001 75.202 0.000 0 3.000 75.648 0.003 75.419 C.002 75.278 0.001 75.193 0.001 75.147 0.001 
3.500 75.541 0.003 75.327 C.002 75.197 0.002 75.123 0.001 75.084 0.001 Z en 
4.000 75.424 0.004 75.226 C.003 75.109 0.002 75.045 0.001 75.016 0.001 ." 4.500 75.299 0.005 75.117 C.003 75.013 0.002 74.961 0.001 74.941 0.001 0 
5.000 75.166 0.005 75.000 C.003 74.911 0.002 74.S71 0.002 74.860 0.001 ::D 
6.000 74.879 0.007 74.748 C.004 74.688 0.003 74.672 0.002 74.682 0.002 ;J> 
7.000 74.568 0.008 14.472 0.006 74.443 0.004 74.453 0.003 74.485 0.002 0 
8.000 74.237 0.010 74.178 0.007 74.180 0.005 74.~16 0.004 74.270 0.003 c: 
9.000 73.891 0.012 73.868 0.008 73.901 0.006 73.965 0.004 74.041 0.003 rn 

10.000 73.535 0.014 73.548 0.010 73.611 0.007 73.701 0.005 73.800 0.004 0 
11.000 73.172 0.016 73.218 0.011 73.312 0.008 73.426 0.006 73.547 0.004 c: en 
12.000 72.806 0.018 72.884 0.013 73.005 0.009 73.144 0.007 73.285 0.005 en 13.000 72.44:> 0.020 72.547 0.015 72.694 0.011 72.654 0.008 73.014 0.006 0 

c... 14.000 72.077 0.022 72.210 0.017 72.379 0.012 72.559 0.009 72.736 0.007 C 
"'0 

15.000 71.719 0.025 71.874 0.019 72.062 0.014 72.~59 0.011 72.450 0.008 C 
:r 16.000 71.36B 0.028 71.541 0.022 71.744 0.017 71.955 0.013 72.158 0.010 ~ '< 17.000 71.857 0.012 ~ 71.026 0.033 71.211 0.026 71.425 0.020 71. 645 0.015 0 
0 18.000 70.693 0.038 70.884 0.030 71.104 0.023 71. :330 0.018 71.547 0.014 :::J: :r 19.000 70.367 0.044 70.558 0.035 70.779 0.027 71.007 0.021 71 .226 0.016 r-CD 
;:I 20.000 70.047 0.052 70.231 0.041 70.448 0.031 70.673 0.024 70.891 0.018 0 

21.000 69.73» 0.062 69.901 0.048 70.108 0.036 70.225 0.027 70.539 0.020 ::D 
:D 22.000 69.411 0.074 69.562 0.057 69.753 0.042 69.860 0.030 70.166 0.022 6 CD 
:"" 23.000 69.084 0.092 69.208 0.069 69.379 0.051 69.!:.7 1 0.036 69.767 0.026 m 
C 24.000 68.74 0.12 68.832 0.087 68.978 0.064 69.152 0.046 69.338 0.034 II> 

~ 25.000 68.37 0.15 68.42 0.11 68.542 0.085 68.E97 0.063 68.872 0.048 
< 26.000 67.96 0.20 67.97 0.15 68.06 0.12 68.197 0.089 68.363 0.070 
~ SAT 26.268 67.85 0.21 - SAT 26.278 67.84 0.16 
i" SAT 26.300 67.91 0.13 
z SAT 26.334 68.02 0.10 
P SAT 26.378 68.158 0.081 
~ 
;; <II 
G:I CD 
UI .... 



!- <.n 
CXI 

." flo) 
":; 
'C TABLE 28 8 (CONT.) PARTIAL MOLAL HEAT CAPACITY OF WATER. CP1 (J/MOL.K) 
!" 
(') 
":; 

~ 25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

:II WEIGHT % VALUE S.E, VALUE S. E. VALUE S.E. VALUE S.E. VALUE S. E. 
l!-
t:J 0.000 75.30G 0.000 75.282 0.000 75.276 0.000 75.308 O.COO 75.369 0.000 

J 0.100 75.305 0.000 75.282 0.000 75.276 0.000 75.308 O.COO 75.369 0.000 

< 0.200 75.304 0.000 75.280 0.000 75.274 0.000 75.306 O.COO 75.367 0.000 

!! 0.300 75.302 0.000 75.279 0.000 75.273 0.000 75.305 O.COO 75.366 0.000 

;. 0.400 75.300 0.000 75.277 0.000 75.271 0.000 75.303 O.COO 75.364 0.000 
0.500 75.297 0.000 75.274 0,000 75.269 0.000 75.301 O.COO 75.361 0.000 

Z 0.600 75.294 0.000 75.271 0,000 75.266 0.000 75.298 O.COO 75.359 0.000 
$' 0.700 75.29" 0.000 75.268 0,000 75.264 0.000 75.296 O.COO 75.356 0.000 
.!'l 0.800 75.287 0.000 75.265 0,000 75.260 0.000 75.293 O.COO 75.353 0.000 .... 0.900 75.283 0.000 75.261 0,000 75.257 0.000 75.289 0.000 75.350 0.000 CD 
CI) 1.000 75.278 0.000 75.257 0,000 75.254 0.000 75.286 0.000 75.347 0.000 
<II 

1.200 75.268 0.000 75.248 0,000 75.246 0.000 75.279 0.000 75.340 0.000 
1.400 75.257 0.000 75.238 0000 75.237 0.000 75.270 0.000 75.332 0.000 !'" 
1.600 75.245 0.000 75.226 0,000 75.227 0.000 75.261 0.000 75.323 0.000 

~ 1.800 75.231 0.000 75.214 0,000 75.216 0.000 75.252 0.000 75.314 0.000 
2.000 75.216 0.000 75.200 0000 75.205 0.000 75.241 0.000 75.303 0.000 ?E 2.500 75.173 0.000 75.162 0000 75.172 0.000 75.211 0.000 75.275 0.000 0 3.<XX> 75.124 0.000 75. 117 0000 75.134 0.000 75. 176 0.000 75.242 0.000 

~ 3.500 75.069 0.000 75.067 0000 75.090 0.000 75.137 0.000 75.206 0.000 
4.000 75.007 0.00' 75. all 0000 75.042 0.000 75.094 0.000 75.165 0.000 ::c 
4.500 74.939 0.00' 74.950 0001 74.990 0.000 75.047 0.000 75.121 0.001 :::-:: 
5.000 74.867 0.00' 74.883 0001 74.933 0.001 74.995 0.001 75.072 0.001 m 
6.000 74.706 0.00' 74.736 0001 74.806 0.001 74 .8lil 0.001 74.965 0.001 :> 
7.000 74.5215 0.002 74.572 0001 74.663 0.001 74.752 0.001 74.844 0.001 Z 

C 8.000 74.331 0.002 74.392 0002 74.506 0.001 74.6'J9 0.001 74.709 0.001 
P 9.000 74.121 0.002 74.197 0,002 74.335 0.001 74.452 0.001 74.561 0.001 

10.000 73.898 0.003 73.990 0002 74.150 0.002 74.282 0.002 74.399 0.002 ~ 
11.000 73.663 0.003 73.771 0002 73.954 0.002 74.100 0.002 74.225 0.002 G) 
12.000 73.418 0.00.1. 73.540 0.003 73.745 0.002 73.905 0.002 74.037 0.002 r 
13.000 73.164 0.00.1. 73.299 0.003 73.524 0.003 73.636 0.003 73.836 0.002 m 
14.000 72.900 0.005 73.047 0,004 73.290 0.003 73.474 0.003 73.620 0.003 ::e 
15.000 72.627 O.OO€ 72.785 0,005 73.044 0.004 73.239 0.003 73.391 0.003 
16.000 72.344 0.007 72.511 0,006 72.784 0.004 72.988 0,004 73.146 0.004 
17.000 72.051 0.009 72.225 0,007 72.509 0.004 72.721 0.004 72.885 0.004 
18.000 71.7415 0.010 71.925 0.008 72.218 0.005 72.438 0.005 72.608 0.005 
19.000 71.428 0.012 71.609 0009 71.909 0.006 72 .137 0.006 72.315 0.005 
20.000 71.09:3 0.013 71.276 0,010 71.582 0.008 71.818 0.007 72.005 0.006 
21.000 70.739 0.015 70.922 0.012 71. 233 0.010 71.479 0.009 71.680 0.007 
22.000 70.363 0.017 70.545 0.014 70.862 0.013 71.122 0.012 71.340 0.009 
23.000 69.959 0.020 70.141 0.018 70.467 0.017 70.746 0.015 70.990 0.011 
24.000 69.525 0.027 69.707 0.024 70.047 0.024 70.354 0.021 70.633 0.016 
25.000 69.056 0.039 69.241 0.035 69.604 0.033 69.950 0.029 70.276 0.023 
26.000 68.547 0.058 68.740 0.052 69.138 0.047 69.538 0.041 69.930 0.035 
27.000 69.607 0.053 

SAT 26.432 68.314 0.069 
SAT 26.495 68.478 0.063 
SAT 26.647 68.827 0.058 
SAT 26.830 69.198 0.055 
SAT 27.039 69.595 0.053 



TABLE 28 B (CONT.) PARTIAL MOLAL HEAT CAPACITY OF WATER. CP1 (v/MOl.K) 

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VA~UE S.E. VALUE S.E. 

0.000 75.457 0.000 75.575 0.000 75.728 0.000 75.319 0.000 76.197 0.000 
0.100 75.457 0.000 75.574 0.000 75.728 0.000 75.318 0.000 76.196 0.000 
0.200 75.455 0.000 75.573 0.000 75.726 0.000 75."17 0.000 76.194 0.000 -t 
0.300 75.454 0.000 75.571 0.000 75.724 0.000 75.315 0.000 76.192 0.000 :t 
0.400 75.451 0.000 75.569 0.000 75.722 0.000 75.313 0.000 76.190 0.000 m ::u 
0.500 75.449 0.000 75.567 0.000 75.720 0.000 75."10 0.000 76.187 0.000 i: 
0.600 75.447 0.000 75.564 0.000 75.717 0.000 75.907 0.000 76.184 0.000 0 
0.700 75.444 0.000 75.561 0.000 75.714 0.000 75.305 0.000 76.182 0.000 C 
0.800 75.441 0.000 75.558 0.000 75.711 0.000 75.902 0.000 76.178 0.000 -< 
0.900 75.438 0.000 75.555 0.000 75.708 0.000 75.0399 0.000 76.175 0.000 Z 
1.000 75.435 0.000 75.552 0.000 75.705 0.000 75.0395 0.000 76.172 0.000 l> 
1.200 75.427 0.000 75.545 0.000 75.698 0.000 75.888 0.000 76.165 0.000 i: 
1.400 75.420 0.000 75.537 0,000 75,690 0.000 75.881 0.000 76.157 0.000 0 
1.600 75.411 0.000 75.529 0.000 75.682 0.000 75.872 0.000 76.148 0.001 -n 
1.800 75.402 0.000 75.520 0.000 75.673 0.000 75.863 0.000 76.139 0.001 C 

2.000 75.392 0.000 75.510 0.000 75.663 0.000 75.854 0.001 76.129 0.001 Z 

2.500 75.364 0.000 75.483 0.000 75.637 0.000 75.828 0.001 76.103 0.001 ~ 
3.000 75.333 0.000 75.452 0.000 75.606 0.001 75.798 0.001 76.072 0.001 (5 
3.500 75.297 0.000 15.411 0.000 15.572 0.001 75.764 0.001 76.037 0.001 Z 
4.000 75.258 0.000 75.379 0.000 75.534 0.001 75.726 0.001 75.999 0.002 CIJ 
4.500 75.215 0.001 15.337 0.001 75.493 0.001 75.684 0.001 75.957 0.002 ." 
5.000 75.169 0.001 15.291 0.001 15.448 0.001 75.639 0.002 75.911 0.002 0 
6.000 75.065 0.001 75.190 0.001 75.347 0.001 75.537 0.002 75.807 0.003 ::u 
7.000 74.948 0.001 15.014 0.001 75.231 0.002 75.421 0.002 75.688 0.003 l> 
8.000 74.817 0.001 14.945 0,001 15.101 0.002 75.290 0.003 15.555 0.003 0 
9.000 74.673 0.001 14.802 0.002 14.958 0.002 75.144 0.003 75.406 0.004 C 

10.000 74.515 0.002 74 .645 0.002 14.800 0.003 74.984 0.004 75.243 0.004 m 
0 

11.000 74.344 0.002 74.474 0,002 14,628 0.003 74.809 0.004 15.064 0.005 C 
12.000 14.160 0.002 14,290 0.003 14,441 0.004 74.620 0.005 14.811 0.005 CIJ 
13.000 13.961 0.003 74.091 0,003 14.241 0.004 74.416 0,005 14.663 0.006 CIJ 
14.000 73.749 0,003 13.818 0.004 74.026 0.005 74.197 0.006 74.441 0.006 0 

~ 
15.000 73.521 0.003 13.651 0.004 73.796 0.005 73.965 0.006 74.204 0.007 C 

" 
16.000 73.279 0,004 73.409 0.005 73.553 0.006 73.719 0.007 73.953 0.007 2 

-i 17.000 73.022 0.005 73.154 0.005 73.297 0.006 73.460 0.007 73.690 0.008 i: 
!II 18.000 12.750 0.005 12.884 0.006 13.028 0.007 73.189 0.008 73.415 0.009 0 
0 19.000 72.463 0.006 72.602 0.007 12.749 0.008 72.910 0.010 73.131 0.010 :t 
::T 20.000 72.163 0.006 72.310 0.008 72.462 0.010 72.624 0.012 72.841 0.012 r-
III 

? 21.000 71 .851 0.007 72.011 0.009 72.172 0.013 72.337 0.016 72.550 0.016 0 

:n 22.000 71.532 0.008 71.709 0.012 71.884 0.017 72.055 0.021 72.264 0.021 :II 

!t 23.000 71.209 0.010 71.412 0.016 71.605 0.023 71.786 0.028 71.992 0.028 6 
0 24.000 70.889 0.015 71.127 0.022 71.348 0.031 71.543 0.037 71. 145 0.038 m 

~ 
25.000 70.583 0.023 70.868 0.032 11. 125 0.043 71.340 0.050 71.539 0.052 
26.000 70.304 0.036 70.650 0.047 70.956 0.059 71 .197 0.068 71.394 0.070 

< 27.000 70.070 0.056 70.497 0.068 70.865 0,082 71 .142 0.092 71.336 0.096 
~ 28.000 71.21 0.13 71.40 0.13 

;. SAT 27.272 70.017 0.062 

Z 
SAT 27.525 70.451 0.082 

P SAT 27.795 70.87 0.11 

~ 
SAT 28.079 71.22 0.13 

... SAT 28.373 71.46 0.15 
CD 

UI 
CIt co 

(h 
c.l 



~ 
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TABLE 29 A PARTIAL MOLAL HEAT CAPlCITY OF SODIUM CHLORIDE, CP2 (L/MOL.K) CO 

" 
.,. 

:;r 

~ 
0 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 
::T 
CD 

~ MOLALITY VALUE S.E VALuE S. E. VALUE S.E. VALUE S.E. VALUE S.E. 

:n -95.53 0.16 
~ 0.000 -183.80 0.89 -153.92 0.58 -129.79 0.36 -110.58 0.23 

C 0.001 -182.70 0.89 -152.81 0.57 -128.67 0.36 -109.43 0.23 -94.33 0.15 
IU 0.002 -182.09 0.88 -152.24 0.57 -128. 12 0.36 -108.89 0.23 -93.79 0.15 
j: 0.005 -180.6" 0.87 -150.92 0.56 -126.90 0.35 -107.73 0.22 -92.66 0.15 
< 0.010 -178.65 0.84 -149. 17 0.54 -125.33 0.34 -106.28 0.21 -91.29 0.14 
~ 0.020 -175.26 0.80 -146.25 0.51 -122.76 0.31 -103.98 0.19 -89.17 0.13 
.... 0.050 -166.86 0.7' -139.14 0.44 -116.66 0.26 -98.63 0.16 -84.38 0.10 
!'- 0.100 -155.31 0.62 -129.43 0.37 -108.42 0.22 -91.54 0.13 -78.147 0.083 
Z 0.200 -13G.33 0.53 -113.46 0.32 -94.87 0.19 -79.90 0.12 -G7.998 0.083 
~ 
I\) 0.300 -120.3B 0.49 -99.94 0.31 -83.33 0.19 -69.96 0.13 -59.317 0.091 - 0.400 -106.34 0.48 -81.91 0.31 -73.05 0.20 -61.05 0.14 -51.507 0.091 .... 
(Q 0.500 -93.10 0.48 -17.11 0.31 -63.67 0.20 -52.89 0.14 -44.324 0.099 
C> 0.600 -82.15 0.48 -61. 15 0.31 -55.02 0.21 -45.32 0.14 -37.64 0.10 U1 

0.100 -71.51 0.48 -51.91 0.31 -46.97 0.21 -38.25 0.14 -31. 37 0.10 
!'" 0.800 -61 .64 0.48 -49.31 0.31 -39.44 0.21 -31.60 0.15 -25.46 0.10 

0.900 -52.43 0.49 -41.26 0.31 -32.35 0.21 -25.34 0.15 -19.87 0.11 P 
1.000 -43.81 0.49 -33.69 0.32 -25.68 0.21 -19.41 0.15 -14.56 0.11 

~ 1.200 -28. 1~ 0.51 -19.84 0.33 -13.40 0.23 -8.46 0.16 -4.72 0.12 
1.400 -14.19 0.53 -1.41 0.35 -2.37 0.24 1.43 0.17 4.21 0.13 0 
1.500 -7.80 0.55 -1.78 0.36 2.73 0.25 6.03 0.18 8.38 0.13 > 1.600 -1.1E 0.56 3.63 0.37 7.58 0.25 10.41 0.18 12.37 0.14 ::u 
1.800 9.3E 0.58 13.61 0.39 16.59 0.27 18.58 0.19 19.83 0.14 

" 2.000 19.3:3 0.61 22.62 0.40 24.76 0.28 26.04 0.20 26.68 0.15 m 
2.200 28.28 0.62 30.75 0.42 32.19 0.29 32.86 0.20 32.98 0.15 » 
2.400 36.32 0.6 L 38.11 0.43 38.96 0.29 39.12 0.21 38.80 0.15 Z 
2.500 40.03 0.65 41.53 0.43 42.12 0.30 42.D5 0.21 41. 54 0.15 C 
2.600 43.5!: 0.65 44.78 0.44 45.14 0.30 44.87 0.21 44.18 0.16 P 
2.800 50.0E 0.67 50.83 0.45 50.78 0.31 50.17 0.22 49.19 0.16 

~ 3.000 55.91 0.68 56.33 0.47 55.97 0.33 55.08 0.24 53.86 0.11 
3.200 61.19 0.70 61.33 0.48 60.13 0.34 59.64 0.25 58.23 0.19 C') 
3.400 65.9E 0.72 65.91 0.50 65.14 0.36 63.89 0.21 62.35 0.20 r-
3.500 68.1a 0.73 68.06 0.52 67.22 0.38 65.91 0.28 64.33 0.21 m 
3.600 10.29 0.74 70.11 0.53 69.23 0.39 67.B8 0.29 66.25 0.22 ::E 
3.800 74.2:1 0.77 73.99 0.56 73.05 0.41 71.64 0.31 69.96 0.24 
4.000 77.81 0.80 77.58 0.59 76.64 0.44 75.22 0.33 73.51 0.25 
4.200 81.11 0.85 80.94 0.62 80.03 0.46 78.63 0.35 76.93 0.27 
4.400 84.17 0.89 84.10 0.66 83.27 0.49 81.92 0.31 80.25 0.28 
4.500 85.63 0.9~ 85.62 0.68 84.84 0.51 83.53 0.38 81.88 0.28 
4.600 87.04 0.95 87. 11 0.70 86.38 0.52 85.11 0.39 83.49 0.29 
4.800 89.7 1.0 89.99 0.76 89.40 0.56 88.22 0.41 86.67 0.30 
5.000 92.3 1.1 92.79 0.82 92.35 0.60 91.29 0.43 89.80 0.31 
5.200 94.9 1.2 95.53 0.91 95.26 0.66 94.32 0.47 92.91 0.34 
5.400 97.3 1.4 98.2 1.0 98.16 0.74 97.34 0.53 96.01 0.39 
5.500 98.6 1.5 99.6 1.1 99.60 0.79 98.~5 0.57 97.56 0.42 
5.600 99.8 1.6 100.9 1.2 101.06 0.85 100.31 0.62 99.11 0.46 
5.800 102.2 1.8 103.7 1.3 103.98 0.99 103.41 0.74 102.23 0.56 
6.000 104.8 2.0 106.5 '.6 106.9 1.2 106.49 0.89 105.36 0.69 

SAT 6.096 106.0 2.2 
SAT 6.099 107.9 1.7 
SAT 6.106 108.5 1.3 
SAT 6.117 108.3f 0.99 
SAT 6.131 107.42 0.19 



TABLE 29 A (CO~T.) PARTIAL MOLAL HEAT CAPACITY OF SODIUM CHLORIDE. C~2 (d/MOL.K) 

25.0JO DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY VALUE S .E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S. E. 

0.000 -83.95 0.12 -75.248 0.099 -64.434 0.097 -59.70 0.12 -58.65 0.13 
0.001 -82.69 0.12 -73.918 0.098 -62.933 0.097 -57.99 0.12 -56.73 0.13 
0.002 -82.15 0.11 -73.355 0.097 -62.316 0.096 -57.30 0.12 -55.95 0.13 
0.005 -81.02 0.11 -72.215 0.095 -61.095 0.095 -55.96 0.11 -54.45 0.13 .... 0.010 -79.69 0.11 -70.891 0.092 -59.718 0.093 -54.47 0.11 -52.81 0.13 % 
0.020 -71.691 0.097 -68.942 0.086 -57.760 0.089 ·52.39 0.11 -50.56 0.12 m 
0.050 -73.262 0.060 -64.788 0.074 -53.781 0.082 -48.314 0.097 -46.26 0.11 :D 
0.100 -67.676 0.067 -59.620 0.065 -49.059 0.076 -43.669 0.088 -41.51 0.10 s::: 
0.200 -58.650 0.065 -51.418 0.062 -41.826 0.074 -36.81.1 0.081 -34.729 0.089 0 
0.300 -50.946 0.068 -44.453 0.062 -35.799 0.074 -31.237 0.078 -29.346 0.082 C 

-< 0.400 -44.0)2 0.070 -38.178 0.062 -30.408 0.074 -26.312 0.077 -24.651 0.078 Z 
0.500 -37.5:19 0.070 -32.387 0.061 -25.445 0.074 -21.809 0.075 -20.392 0.075 » 
0.600 -31.622 0.070 -26.972 0.060 -20.808 0.073 -17.619 0.074 -16.445 0.073 3: 
0.700 -26.0)1 0.071 -21.872 0.061 -16.437 0.073 -13.676 0.073 -12.743 0.071 (; 
0.800 -20.669 0.073 -17.042 0.062 -12.292 0.07.2 -9.941 0.073 -9.240 0.071 ." 
0.900 -15.652 0.076 -12.454 0.065 -8.346 0.073 -6.385 0.072 -5.907 0.071 C 
1.000 -10.862 O.OBO -8.0B2 0.068 -4.578 0.073 -2.987 0.072 -2.722 0.071 Z 
1.200 -1 .944 0.OB9 0.081 0.075 2.487 0.074 3.397 0.072 3.270 0.072 0 
1.400 6.196 0.098 7.564 0.081 9.004 0.077 9.310 0.073 8.835 0.073 .... 
1.500 10.01 o. I::> 11 .078 0.084 12.081 0.078 12.113 0.074 11.480 0.074 a 
1.600 13.66 O. Ie) 14.454 0.086 15.048 0.080 14.823 0.075 14.044 0.075 Z 
1.800 20.52 0.11 20.822 0.090 20.681 0.083 19.991 0.077 18.948 0.076 (fJ 

." 2.000 26.85 0.11 26.730 0.093 25.951 0.086 24.860 0.080 23.591 0.078 0 2.200 32.72 0.11 32.229 0.095 30.904 0.089 29.469 0.083 28.007 0.079 :D 
2.400 38.17 0.12 37.367 0.098 35.579 0.092 33.850 0.085 32.225 0.081 » 2.500 40.15 0.12 39.813 0.099 37.822 0.094 35.965 0.087 34.268 0.082 0 
2.600 43.25 0.12 42.19 0.10 40.008 0.095 38.033 0.088 36.271 0.083 c: 
2.800 48.00 0.13 46.12 O. 11 44.224 0.097 42.042 0.090 40.164 0.085 m 
3.000 52.47 0.13 51.02 0.11 48.253 0.099 45.899 0.091 43.922 0.088 0 
3.200 56.68 0.15 55.10 0.12 52.12 0.10 49.624 0.092 47.561 0.090 c: 

(fJ 
3.400 60.6B 0.16 58.99 0.13 55.85 0.10 53.233 0.093 51.090 0.093 en 3.500 62.61 0.15 60.88 0.13 51.67 0.10 54.998 0.094 52.818 0.095 0 

~ 
3.600 64.49 0.17 62.73 0.14 59.46 0.10 56.739 0.095 54.521 0.097 C 
3.800 68.15 O.lB 66.33 0.14 62.96 0.11 60.153 0.097 57.86 0.10 2 "0 4.000 71.68 0.19 69.83 0.15 66.38 0.11 63.49 0.10 6.1 . 11 0.10 :r s::: '< 4.200 75.09 0.2e) 73.22 0.16 69.72 0.12 66.74 0.11 64.27 0.11 !'J 
4.400 78.42 0.21 76.55 0.16 72.99 0.13 69.93 0.12 67.34 0.11 0 

0 % :r 4.500 80.06 0.21 78.19 0.17 74.61 0.14 71.49 0.12 68.85 0.11 
6 111 4.600 81.68 0.22 79.81 0.17 76.21 0.14 73.04 0.13 70.33 0.12 3 

;Q 
4.800 84.89 0.22 83.03 0.18 79.37 0.16 16.09 0.15 13.21 0.12 :2J 

l1 5.000 88.07 0.24 86.21 0.20 82.48 0.19 79.06 0.17 76.00 0.14 i3 
5.200 91.21 0.25 89.36 0.23 85.55 0.22 81.95 0.20 78.68 0.16 m 

0 5.400 94.35 0.31 92.49 0.27 88.57 0.27 84.77 0.24 81.23 0.18 
J 5.500 95.91 0.34 94.04 0.30 90.06 0.29 86.14 0;26 82.45 0.20 
< 5.600 97.47 0.37 95.59 0.33 91.54 0.32 87.49 0.28 83.64 0.22 
~ 5.800 100.60 0.46 98.69 0.41 94.45 0.39 90.11 0.34 85.91 0.28 .. 6.000 103.73 0.57 101.77 0.52 97.30 0.47 92.62 0.41 88.00 0.35 
J'- 6.200 100.08 0.57 94.99 0.50 89.91 0.44 
z SAT 6.148 106.04 0.66 
~ SAT 6.168 104.33 0.62 
~I\) SAT 6.216 100.30 0.58 
u; SAT 6.274 95.84 0.54 en 
CD SAT 6.341 91.13 0.51 co en en 



f- TABLE 29 A (CONT.) PARTIAL MOLAL HEAT CAPACITY OF SODIUM CHLORIDE, CP2 (J/MOL.K) CI1 
CD 

'V 0') 
~ 
'< 
!II 70.000 DEG C 80.000 DEG C 90.COO DEG C 100.000 DEG C 110.000 DEG C 
(") 
~ 

VALUE S.E. VALUE S.E. I\) MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. 
;i 
:u 0.000 -59.80 0.13 -62.40 0.12 -66.35 0.22 -72.06 C.44 -80.33 0.71 
~ 0.001 -57.63 0.13 -59.97 0.12 -63.64 0.22 -69.05 C.44 -76.99 0.71 
C 0.002 -56.76 0.13 -59.01 0.12 -62.57 0.22 -67.87 0.44 -75.70 0.71 
I» 0.005 -55.10 0.13 -57.17 0.12 -60.56 0.21 -65.66 C.43 -73.26 0.70 
~ 0.010 -53.30 0.13 -55.20 0.11 -58.42 0.21 -63.33 C.43 -70.72 0.70 
< 0.020 -50.86 0.12 -52.57 0.11 -55.59 0.20 -60.30 C.42 -67.42 0.69 
!! 0.050 -46.29 0.11 -47.75 0.10 -50.53 0.19 -54.97 C.40 -61.70 0.67 

0.100 -41.39 0.10 -42.711 0.096 -45.38 0.17 -49.67 C.38 -56.10 0.65 
~ 0.200 -34.5BO 0.096 -35.8B5 0.093 -38.56 0.16 -4~.81 C.35 -48.98 0.62 
Z 0.300 -29.284 0.091 -30.659 0.092 -33.41 0.15 -37.69 C.34 -43.73 0.60 
!:I 0.400 -24.711 0.088 -26.175 0.091 -29.01 0.15 -33.32 C.33 -39.27 0.60 
~ 0.500 -20.585 0.085 -22.139 0.089 -25.04 0.15 -29.39 C.33 -35.26 0.59 ..... 0.600 -16.774 0.083 -lB.414 0.088 -21.37 0.14 -25.74 C.33 -31. 55 0.59 10 
QI) 0.700 -13.204 0.082 -H .923 0.086 -17.93 0.14 -22.31 0.32 -28.06 0.59 en 

0.800 -9.829 0.081 -11.619 0.085 -14.66 0.14 -19.04 0.32 -24.74 0.58 
0.900 -6.617 0.081 -8.470 0.084 -11.54 0.14 -15.92 0.32 -21. 56 0.58 !'" 
1.000 -3.546 0.082 -5.454 0.084 -8.55 O.H -12.91 0.32 -18.49 0.58 

~ 1.200 2.241 0.083 0.242 0.084 -2.B7 0.14 -7.20 0.32 -12.67 0.58 
1.400 7.630 0.084 5.566 0.085 2.46 0.14 -1.82 0.32 -7.19 0.58 :s 
1.500 10.198 0.085 8.108 0.086 5.01 0.14 0.76 0.32 -4.55 0.58 
1.600 12.690 0.086 10.580 0.087 7.49 0.14 3.28 0.32 -1.99 0.58 0 
I.BOO 17.471 0.087 15.331 0.090 12.27 0.15 E.13 0.33 2.96 0.59 r » 2.000 22.013 0.08B 19.857 0.092 16.B3 0.15 1::.76 0.33 7.68 0.59 l:I 
2.200 26.346 0.089 24.1B3 0.095 21.20 0.15 11.20 0.33 12.21 0.59 

" 2.400 30.498 0.090 28.334 0.09B 25.40 0.16 21.47 0.33 16.56 0.59 m 
2.500 32.512 0.091 30.349 0.099 27.43 0.16 23.53 0.34 lB.67 0.59 » 
2.600 34.488 0.092 32.33 0.10 29.43 0.16 25.57 0.34 20.74 0.59 Z 
2.800 38.334 0.095 36.18 0.10 33.32 0.16 29.51 0.34 24.76 0.59 0 
3.000 42.050 0.09B 39.B9 0.11 37.07 0.16 32.32 0.34 28.63 0.59 0 
3.200 45.65 0.10 43.4B 0.11 40.6B 0.17 3L9B 0.34 32.36 0.59 
3.400 49.13 0.11 46.96 0.11 44.17 0.17 40.50 0.34 35.94 0.59 ~ 
3.500 50.B4 0.11 48.65 0.11 45.B5 0.17 4~. 21 0.34 37.68 0.59 Q 3.600 52.51 0.11 50.31 0.11 47.52 0.17 4~.B8 0.34 39.3B 0.60 r 
3.800 55.79 0.11 53.55 0.12 50.74 0.17 4/.12 0.34 42.67 0.60 m 
4.000 58.96 0.11 56.67 0.12 53.83 0.17 50.21 0.34 45.81 0.60 :s 
4.200 62.03 0.12 59.66 0.12 56.77 O.IB 5~. 15 0.35 4B.79 0.60 
4.400 M.99 0.12 62.52 0.13 59.55 0.19 55.91 0.36 51.60 0.61 
4.500 66.43 0.12 63.89 0.13 60.90 0.20 57.23 0.36 52.94 0.61 
4.600 67.84 0.12 65.24 0.14 62. H 0.21 513.50 0.37 54.23 0.61 
4.800 70.56 0.12 67.80 0.15 64.64 0.23 60.90 0.39 56.66 0.63 
5.000 73.14 0.13 70.20 0.17 66.8~ 0.26 63.08 0.42 58.87 0.64 
5.200 75.58 0.15 72.41 0.20 68.94 0.30 65.04 0.46 60.86 0.67 
5.400 77.85 0.17 74.43 0.24 70.75 0.36 66.75 0.51 62.59 0.71 
5.500 78.92 0.19 75.35 0.27 71.55 0.39 67.50 0.54 63.35 0.73 
5.600 79.94 0.22 76.22 0.30 12.31 0.42 68.1B 0.57 64.04 0.76 
5.800 81.83 0.28 77.77 0.37 73.59 0.51 69.31 0.65 65.19 0.82 
6.000 83.50 0.36 79.05 0.46 74.57 0.61 7C.12 0.75 66.02 0.91 
6.200 84.93 0.46 80.04 0.57 75.21 0.72 7C.58 0.87 66.5 1.0 
6.400 86.08 0.58 80.70 0.70 75.50 0.86 7C.6 1.0 66.6 1.1 
6.500 75.49 0.94 7e.5 1.1 66.4 1.2 
6.600 7C.3 1.2 66.2 1.3 

SAT 6.416 86.16 0.59 
SAT 6.498 80.90 0.78 
SAT 6.587 75.4 1.0 
SAT 6.680 70.0 1.2 
SAT 6.778 65.5 1.5 



TABLE 29 B PARTIAL MOLAL HEAT CAPACITY OF SODIUM CHLORIDE. CP2 (J/~OL.K) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. 

0.000 -183.80 0.89 -153.92 0.58 -129.79 0.36 -110.58 0.23 -95.53 0.16 
0.100 -176.18 0.81 -147.04 0.52 -123.45 0.32 -104.59 0.20 -89.73 0.13 -( 

0.200 -171.04 0.76 -142.67 0.47 -119.67 0.29 -101.26 0.17 -86.71 0.11 :r: 
0.300 -166.48 0.71 -138.82 0.44 -116.38 0.26 -98.40 0.15 -84.18 0.10 IT! 

::a 0.400 -162.29 0.67 -135.29 0.41 -113.38 0.24 -95.81 0.14 -81.891 0.093 3: 0.500 -158.35 0.64 -131.99 0.39 -110.58 0.23 -93.39 0.13 -79.773 0.087 0 0.600 -154.62 0.61 -128.85 0.37 -107.92 0.22 -91 . 11 0.13 -77.776 0.083 C 
0.700 -151.05 0.59 -125.85 0.35 -105.38 0.21 -88.93 0.12 -75.871 0.081 -< 
0.800 -147.62 0.57 -122.97 0.34 -102.94 0.20 '-86.83 0.12 -74.043 0.080 Z 
0.900 -144.31 0.56 -120.19 0.33 -100.58 0.20 -84.81 0.12 -72.277 0.080 :J> 
1.000 -141.12 0.54 -117.50 0.33 -98.29 0.19 -82.85 0.12 -70.566 0.081 s: 
1.200 -135.00 0.52 ~112.33 0.31 -93.91 0.19 -79.03 0.12 -67.278 0.083 (; 
1.400 -129.20 0.51 -107.43 0.31 -89.73 0.19 -75.43 0.13 -64.138 0.087 ." 
t .600 -123.67 0.50 -102.74 0.31 -85.72 0.19 -72.02 0.13 -61.121 0.090 C 
1.BOO -118.37 0.49 -98.23 0.31 -81 .87 0.20 -68.69 0.13 -58.208 0.092 Z 

(") 
2.000 -113.27 0.49 -93.89 0.30 -78.14 0.20 -65.47 0.14 -55.385 0.094 -( 
2.500 -101. 30 0.48 -83.64 0.31 -69.32 0.20 -57.81 0.14 -48.659 0.098 5 3.000 -90.22 0.48 -74.12 0.31 -61.08 0.20 -50.62 0.14 -42.325 0.099 Z 
3.500 -79.89 0.48 -65.19 0.31 -53.32 0.21 -43.83 0.14 -36.31 0.10 (J) 
4.000 -70.19 0.48 -56.77 0.31 -45.97 0.21 -37.37 0.14 -30.58 0.10 ." 
4.500 -61.04 0.48 -48.79 0.31 -38.98 0.21 -31.20 0.15 -25.10 0.10 0 
5.000 -52.38 0.49 -41.21 0.31 -32.32 0.21 -25.30 0.15 -19.83 0.11 ::a 
6.000 -36.34 0.50 -27.11 0.32 -19.85 0.22 -14.22 0.16 -9.91 0.11 :J> 
7.000 -21.80 0.52 -14.24 0.34 -8.41 0.23 -3.99 0.17 -0.69 0.12 " 8.000 -8.55 0.55 -2.45 0.36 2.13 0.25 5.4!l O.tS 7.89 0.13 C 
9.000 3.52 0.57 8.36 0.38 11.85 0.26 14.27 0.19 15.89 0.14 IT! 

0 10.000 14.54 0.60 18.28 0.40 20.82 0.27 22.44 0.2:> 23.37 0.14 C 
11.000 24.59 0.62 27.39 0.41 29.11 0.28 30.03 0.20 30.36 0.15 (J) 
12.000 33.74 0.64 35.74 0.42 36.77 0.29 31.09 0.21 36.91 0.15 (J) 
13.000 42.05 0.65 43.39 0.44 43.85 0.30 43.65 0.21 43.05 0.15 0 

~ 14.000 49.61 0.67 50.41 0.45 50.39 0.31 49.8::> 0.22 48.84 0.16 C 
"tJ 15.000 56.45 0.68 56.84 0.47 56.45 0.33 55.54 0.24 54.30 0.18 C ::r 16.000 62.66 0.70 62.73 0.49 62.07 0.35 60.92 0.26 59.48 0.19 3: '< 
l" 17.000 68.28 0.73 68.15 0.52 67.32 0.38 66.01 0.28 64.42 0.21 (") 
0 18.000 73.38 0.76 73.16 0.55 72.23 0.41 70.83 0.31 69.16 0.23 :r: ::r 19.000 78.04 0.81 77.82 0.59 76.88 0.44 75.45 0.33 73.75 0.25 r C\I 0 ? 20.000 82.33 0.86 82.19 0.63 81. 31 0.47 79.92 0.36 78.23 0.27 

:lJ 
:II 21.000 86.32 0.94 86.35 0.69 85.59 0.51 84.30 0.38 82.66 0.28 6 l!. 22.000 90.1 1.0 90.36 0.76 89.79 0.56 88.63 0.41 87.08 0.30 m 
0 23.000 93.7 1.2 94.31 0.87 93.91 0.63 92.97 0.45 91.53 0.33 
I\) 24.000 91.4 1.4 98.3 1.0 98.21 0.74 97.3::1 0.54 96.06 0.39 
1 25.000 101 .1 1.7 102.4 1.2 102.56 0.92 101.94 0.68 100.72 0.51 
< 26.000 104.9 2.1 106.6 1.6 107.1 1.:). 106 .6~ 0.90 105.55 0.70 
~ SAT 26.268 106.0 2.2 ..... SAT 26.278 107.9 1.7 
~ SAT 26.300 108.5 1.3 z 
P SAT 26.334 108.31 0.99 
.!'" SAT 26.378 107.42 0.79 
.... 

C1I UI 
0> CD 
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'< TABLE 29 B (CONT.) PART! AL MCLAL HEAT CAPACITY OF SODlllM CHL,ORIDE. CP2 (,J!MOL. K) !II 
0 
:T 
GI 25.000 DEG C 30.000 DEG C 40.000 DEG C 50000 DEG C 60.000 DEG C ~ 
:II WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 11 
C 0.000 -83.95 0.12 -75.248 0.099 -64.43l 0.097 -59 70 0.12 -58.65 0.13 ; 0.100 -78.2J6 0.099 -69.447 0.087 -58.261 0.090 -52 92 0.11 -51.13 0.13 
< 0.200 -75.408 0.087 -66.780 0.079 -55.66~ 0.085 -50 22 0.10 -48.25 0.12 
~ 0.300 -73.034 0.079 -64.613 0.074 -53.616 0.081 -48 150 0.097 -46.09 0.11 ... 0.400 -71.032 0.073 -62.702 0.070 -51.852 0.079 -46 395 0.093 -44.28 0.11 
!A 0.500 -69.130 0.069 -60.952 0.067 -50.259 0.077 -44 834 0.090 -42.69 0.10 
Z 0.600 -67.344 0.066 -59.317 0.065 -48.786 0.076 -43 407 0.088 -41.25 0.10 
P 0.700 -65.647 0.065 -57.768 0.064 -47.405 0.075 -42.079 0.086 -39.919 0.098 
,!') 0.800 -64.019 0.064 -56.287 0.063 -46.093 0.075 -40.827 0.085 -38.675 0.096 ... 0.900 -62.450 0.054 -54.861 0.062 -44.837 0.074 -39.638 0.083 -37.499 0.093 (Q 
co 1.000 -60.930 0.064 -53.482 0.062 -43.626 0.074 -38.498 0.082 -36.379 0.092 (JI 

1.200 -58.011 0.065 -50.840 0.062 -41.323 0.074 -36.3-12 o OBI -34.273 0.088 
1.400 -55.225 0.066 -48.320 0.062 -39.137 0.074 -34.313 o 080 -32.306 0.086 !"1 
1.600 -52.548 0.068 -45.900 0.062 -37.04€ 0.074 -32,383 o 079 -30.447 0.084 0 
1.800 -49.951 0.069 -43.563 0.062 -35.033 0.074 -30.534 o 078 -28.673 0.082 
2.000 -47.452 0.059 -41.296 0.062 -33.084 0.074 -28,751 0.077 -26.971 0.080 :e 
2.500 -41.465 0.010 -35.885 0.061 -28.44:1 0.074 -24.525 0.076 -22.958 0.077 0 3 .. 000 -35.813 0.070 -30.770 0.061 -24.061 0.073 -20.557 o 075 -19.211 0.074 r-
3.500 -30.437 0.071 -25.898 0.060 -19.887 0.073 -16.788 0074 -15.664 0.072 l> 
4.000 -25.2'H 0.071 -21.232 0.061 -15.888 0.073 -13.181 0.073 -12.278 0.071 ::D 
4.500 -20.366 0.073 -16.748 0.062 -12.039 0.072 -9.713 0073 -9.026 0.071 :,::: 
5.000 -15.624 0.076 -12.428 0.065 -8.324 0.073 -6.365 o 072 -5.888 0.071 m 
6.000 -6.648 0.035 -4.229 0.071 -1 .248 0.074 0.019 0.072 0.098 0.071 l> 
7.000 1.723 0.093 3.448 0.078 5.414 0.075 6.049 0073 5.764 0.073 Z 

0 8.000 9.55 0.10 10.660 0.083 11.714 0.078 11.778 0.074 11.165 0.074 
P 9.000 16.90 0.11 17.453 0.088 17.695 0.081 17 .247 0,076 16.341 0.075 

10.000 23.79 0.11 23.866 0.091 23.390 0.084 22.490 0.079 21.327 0.077 ~ 
11.000 30.28 0.11 29.933 0.094 28.831 0.088 27.536 0.081 26. 151 0.078 t:) 
12.000 36.40 0.11 35.690 0.097 34.048 0.091 32.412 0,084 30.838 0.080 r-
13.000 42.18 0.12 41.17 0.10 39.070 0.094 37.144 0,087 35.410 0.082 m 
14.000 47.67 0.13 46.40 0.11 43.924 0.097 41.756 0.090 39.886 0.085 =E 
15.000 52.89 0.14 51.42 0.11 48.64 0.10 46.269 0,091 44.283 0.088 
16.000 57.89 0.15 56.27 0.12 53.24 0.10 50.704 0,093 48.616 0.091 
17.000 62.70 0.16 60.96 0.13 57.75 0.10 55.079 0,094 52.897 0.095 
18.000 67.36 0.18 65.55 0.14 62.20 0.11 59.410 0,097 57.132 0.099 
19.000 71.91 0.19 70.06 0.15 66.61 0.11 63.71 0.10 61.32 0.10 
20.000 76.39 0.20 74.52 0.16 71.00 0.12 67.99 0,11 65.47 0.11 
21.000 80.85 0.21 78.98 0.17 75.38 0.14 72.24 0.13 69.56 0.12 
22.000 85.31 0.23 83.45 0.19 79.78 0.17 76.48 0.15 73.58 0.13 
23.000 89.81 0.25 87.96 0.22 84.19 0.21 80.68 0.19 77 .50 0.15 
24.000 94.40 0.31 92.54 0.27 88.62 0.27 84.82 0.24 81. 27 0.18 
25.000 99.09 0.41 97.20 0.37 93.05 0.35 88.86 0.31 84.84 0.25 
26.000 103.92 0.58 101.95 0.52 97.47 0.48 92.76 0,42 88.12 0.35 
27.000 91.03 O.SI 

SAT 26.432 106.04 0.68 
SAT 26.495 104.33 0.62 
SAT 26.647 100.30 0.58 
SAT 26.830 95.84 0.54 
SAT 27.039 91.13 0.51 



TABLE 29 8 (CONT.) PARTIAL MOLAL HEA7 CAPACr-Y OF sonIUM CHLORIDE. C0 2 (J/MOL.K) 

70.000 DEG C 80.000 DEG C 90.000 DEG C 1.00.000 DEG C 110.000 PEG C 

WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE S. E. VALUE S.E. 

0.000 -59.80 O. '3 -62.40 0.12 -66.35 0.22 -72.06 0.44 -80.33 0.71 
0.100 -51.'-7 O. '2 -53.22 O. 11 -56.29 0.21 -61.05 0.42 -68.23 0.69 
0.200 -48.39 O. '2 -49.95 0.11 -52.82 0.20 -57.37 0.41 -64.26 0.68 -f 
0.300 -46.11 0.' 1 -47.56 0.10 -50.34 0.19 -54.77 0.40 -61.48 0.67 ::J: 
0.400 -44.23 O. '1 -45.615 0.099 -48.34 0.18 -52.70 0.39 -59.29 0.66 rn 
0.500 -42.59 O. '1 -43.936 0.097 -46.62 0.18 -50.94 0.38 -57.43 0.65 ::a 

3: 0.600 -41.12 0.10 -42.439 0.096 -45.11 0.17 -49.39 0.38 -55.81 0.65 0 0.700 -39.77 0.10 -41.075 0.094 -43.73 0.17 -48.00 0.37 -54.36 0.64 t:J 
0.800 -38.52 0.10 -39.813 0.094 -42.47 0.17 -46.73 0.37 -53.03 0.63 -< 
0.900 -37.338 0.099 -38.631 0.093 -41.29 0.17 -45.54 0.36 -51.80 0.63 Z 
1.000 -36.219 0.098 -37.515 0.083 -40.18 0.16 -44.43 0.36 -50.65 0.63 

,. 
1.200 -34.128 0.096 -35.437 0.092 -38. 12 0.16 -42.37 0.35 -48.53 0.62 3: 
1.400 -32.187 0.094 -33.517 0.092 -36.23 0.16 -40.48 0.35 -46.59 0,61 0 
1.600 -30.:361 0.092 -31.718 0.092 -34.45 0.15 -38.72 0.34 -44.79 0.61 ." 
1.800 -28.626 0.091 -30.013 0.092 -32.78 0.15 -37.06 0.34 -43.08 0.60 c:: 
2.000 -26.E66 0.090 -28.384 0.091 -31.18 0.15 -35 47 0.34 -41. 46 0.60 Z 

0 2.500 -23.069 0.087 -24.568 0.090 -27.43 0.15 -31 76 0.33 -37.68 0.59 -f 
3.000 -19.444 0.085 -21.024 0.OS9 -23.94 0.15 -28.30 0.33 -34.15 0.59 (5 
3.500 -16.021 0.083 -17.678 0.087 -20.65 0.14 -25.02 0.33 -30.82 0.59 Z 
4.000 -12.757 0.082 -14.486 0.086 -17.50 0.14 -21 88 0.32 -27.62 0.58 en 
4.500 -9.623 0.081 -11.417 0.085 -14.46 0.14 -18 84 0.32 -24.54 0.58 ." 
5.000 -6.599 0.081 -8.452 0.084 -11.53 0.14 -15 90 0.32 -21.54 0.58 0 
6.000 -0.824 0.082 -2.777 0.084 -5.88 0.14 -10 23 0.32 -15.76 0.58 ::a 
7.000 4.654 0.084 2.624 0.085 -0.49 0.14 -4 79 0.32 -10.22 0.58 l> 
8.000 9.891 0.085 7.804 0.086 4.70 0.14 045 0.32 -4.87 0.58 C 
9.000 14.928 0.086 12.802 0.089 9.72 0.14 5 54 0.33 0.32 0.59 c:: 

10.000 19.797 0.087 17 .647 0.091 14.61 0.15 1050 0.33 5.38 0.59 m 
0 11.000 24.524 0.088 22.363 0.094 19.36 0.15 15 33 0.33 10.31 0.59 c:: 

12.000 29.132 0.090 26.968 0.097 24.02 0.16 20 06 0.33 15.13 0.59 en 
13.000 33.638 0.092 31.48 0.10 28.57 0.16 24 69 0.34 19.85 0.59 en 
14.000 38.C59 0.C95 35.90 0.10 33.04 0.16 29 23 0.34 24.47 0.59 0 

~ 15.000 42.407 0.C98 40.25 0.11 37.43 0.16 33 68 0.34 29.00 0.59 0 
'U 16.000 46.69 0.10 44.52 0.11 41.73 0.17 38 03 0.34 33.44 0.59 c: 
=r 17.000 50.91 0.11 48.73 0.11 45.94 0.17 42 29 0.34 37.76 0.59 3: '< 
!" 18.000 55.08 0.11 52.85 0.12 50.05 0.17 46 42 0.34 41.96 0.60 0 
0 19.000 59.18 0.11 56.87 0.12 54.04 0.17 5042 0.34 46.02 0.60 ::J: 
=r 20.000 63.20 0.12 60.78 0.13 57.88 0.18 54 24 0.35 49.91 0.60 r-til 0 13 21.000 67.11 0.12 64.55 0.13 61.53 0.20 57 85 0.37 53.57 0.61 ::a :c 22.000 70.90 0.12 68.12 0.15 64.95 0.23 61 20 0.39 56.96 0.63 

is til 23.000 74.51 0.14 71.45 0.19 68.06 0.28 64.20 0,44 60.01 0.66 
:"" 

24.000 77.89 0.17 74.46 0.25 70.78 0.36 66 77 0,51 62.62 0.71 m 
0 a 25.000 80.95 0.25 77 .05 0.34 73.01 0.47 68 81 0,61 64.68 0.79 
.!" 26.000 83.60 0.36 79.12 0.47 74.62 0.61 7016 0.76 66.06 0.91 
< 27.000 85.70 0.53 80.50 0.65 75.44 0.81 70.67 o 95 66.6 1 . 1 
l'!- 28.000 70,1 1 2 66.0 1.3 ... SAT 27.272 86.16 0.59 
~ SAT 27.525 80.90 0.78 z SAT 27.795 75.4 1.0 ~ 
,." SAT 28.079 70.0 1 :2 - SAT 28.373 65.5 1 . 5 ... U1 CD = CD en to 



!- U1 
TABLE 30 A APPARENT MOLAL RELATIVE HEAT CAPACITY DF SODIUM CHLORIDE. (J/MOL.K) <0 

" <:) 
':S' 

~ 
0 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 
':S' 
CD 

? MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VALUE S. E. VALUE S.E. 
;Q 

11 0.000 0.000 0.00::> 0.000 0.000 0.000 0000 0.000 0.000 0.000 0.000 

C 0.001 0.695 0.004 0.704 0.003 0.723 0.002 0.752 0.002 0.789 0.001 
III 0.002 1.05S! 0.007 1.053 0.006 1.065 0.004 1.093 0.003 1.135 0.002 
jl' 0.005 1.906 O.OIB 1.839 0.013 1.811 0.010 1 .818 0.007 1.855 0.005 
< 0.010 3.043 0.034 2.867 0.026 2.757 0.019 2.711 0.014 2.719 0.010 
~ 0.020 4.971 0.064 4.556 0.048 4.273 0.035 4.103 0.026 4.031 0.019 ... 0.050 9.72 0.14 8.63 0.10 7.832 0.077 7.278 0.056 6.934 0.041 .... . 0.100 16.31 0.24 14.21 0.18 12.61 0.13 11.445 0.095 10.653 0.068 
Z 0.200 27.31 0.39 23.47 0.29 20.49 0.21 18.25 0.15 16.64 0.11 P 
.!'I' 0.300 36.75 0.49 31.44 0.36 27.27 0.26 24.09 0.19 21.75 0.13 

cD 
0.400 45.21 0.57 38.60 0.42 33.37 0.30 29.35 0.21 26.35 0.15 

co 0.500 52.94 0.64 45.17 0.46 39.00 0.33 34.21 0.23 30.61 0.16 
(11 0.600 60.11 0.69 51.28 0.49 "11.25 0.35 38.76 0.24 34.61 0.17 

0.700 66.82 0.73 57.02 0.52 49.19 0.36 43.06 0.25 38.39 0.17 m 
0.800 73.13 0.76 62.44 0.54 53.87 0.37 47.14 0.26 41.98 0.18 
0.900 79.09 0.79 67.57 0.56 58.32 0.38 51.03 0.26 45.42 0.18 P 
1.000 84.76 0.81 72.46 0.57 62.57 0.39 54.75 0.26 48.71 0.18 ~ 1.200 95.30 0.85 81.60 0.59 70.53 0.40 61.75 0.27 54.92 0.18 
1.400 104.94 0.87 90.00 C.60 77.89 0.40 68.23 0.27 60.69 0.18 0 
1.500 109.46 0.88 93.95 C.60 81.36 0.40 71. 31 0.27 63.44 0.18 .-

:r:-
1.600 113.81 0.89 97.76 C.61 84.71 0.40 74.28 0.27 66.09 0.18 :::c 
1.800 122.02 0.90 104.97 C.61 91.07 0.40 79.93 0.26 71.16 0.18 " 2.000 129.65 0.92 111.68 C.62 97.02 0.40 85.2.3 0.26 75.92 0.17 m 
2.200 136.74 0.93 117.95 C.62 102.59 0.40 90.22 0.26 80.42 o 17 :r:-
2.400 143.36 0.93 123.82 C.62 107.83 0.40 94.92 0.25 B4.67 0.17 Z 
2.500 146.51 0.94 126.62 C.62 110.33 0.40 97.17 0.25 86.72 0.17 C 
2.600 149.55 0.94 129.33 C.62 112.75 0.40 99.35 0.25 88.70 0.17 P 
2.800 155.34 0.95 134.51 C.63 117.40 0.40 103.55 0.25 92.53 0.17 ;z: 
3.000 160.78 0.95 139.37 C.63 121 .79 0.40 107.53 0.25 96.16 0.16 
3.200 165.88 0.96 143.96 0.63 125.94 0.40 111. 31 0.25 99.63 0.16 G) 

3.400 170.67 0.96 148.29 C.63 129.87 0.40 114.90 0.25 102.94 0.16 .-m 
3.500 172.97 0.97 150.37 C.63 131.76 0.40 116.63 0.25 104.53 0.17 =E 3.600 175.19 0.97 152.38 C.63 133.60 0.40 118.32 0.25 106.10 0.17 
3.800 179.45 0.97 156.26 C.64 137, 14 0.40 121.59 0.25 109.13 0.17 
4.000 183.47 0.98 159.93 C.64 140.52 0.40 124.71 0.25 112.03 0.17 
4.200 187.27 0.99 163.42 0.65 143.74 0.41 127.70 0.25 114.83 0.17 
4.400 190.87 0.99 166.74 0.65 146.81 0.41 130.57 0.26 117.53 0.18 
4.500 192.6 1.0 168.34 0.65 148.30 0.41 131.97 0.26 118.84 0.18 
4.600 194.3 1.0 169.91 0.66 149.76 0.41 133.33 0.26 120.13 0.18 
4.800 197.5 1.0 172.93 0.66 152.59 0.42 136.00 0.27 122.65 0.18 
5.000 200.6 1.0 175.82 0.67 155.32 0.42 138.57 0.27 125.09 0.19 
5.200 203.6 1.0 178.60 0.67 157.94 0.43 141.06 0.27 127.47 0.19 
5.400 206.4 1.0 181 .28 0.68 160.48 0.44 143.48 0.28 129.79 0.19 
5.500 207.8 1:0 182.58 0.69 161.72 0.44 144.67 0.28 130.92 0.19 
5.600 209.1 1.0 183.86 0.69 162.94 0.44 145.84 0.28 132.05 0.19 
5.800 211.7 1.1 186.35 0.70 165.34 0.45 148.14 0.29 134.26 0.20 
6.000 214.2 1.1 188.77 0.71 167.67 0.46 150.38 0.29 136.43 0.20 

SAT 6.096 215.4 1.1 
SAT 6.099 189.95 0.72 
SAT 6.106 168.88 0.46 
SAT 6.117 151.67 0.29 
SAT 6.131 137.82 0.20 



TABLE 30 A (CONT. ~ APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODIUM CHLOR[DE. (J/MOL.K) 

25.000 DEG C 30.000 DEG G 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VALUE S .E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.001 0.833 0.001 0.883 0.001 1.002 0.001 1.139 0.001 1.293 0.001 
0.002 1.1139 0.002 1.255 0.001 1.414 0.001 1.604 0.001 1.816 0.001 
0.005 1.918 0.004 2.004 0.003 2.231 0.002 2.513 0.002 2.833 0.003 -I 0.010 2.713 0.008 2.867 0.006 3.149 0.004 3.521 0.005 3.953 0.005 :::r: 
0.020 4.042 0.014 4.123 0.011 4.449 0.008 4.926 0.009 5.495 0.009 m 
0.050 6.769 0.030 6.753 0.023 7.059 0.018 7.670 0.018 8.448 0.019 :JJ 
0.100 10. 172 0.050 9.950 0.038 10.092 0.030 10.749 0.031 11.677 0.032 !!: 
0.200 15.558 0.077 14.914 0.059 14.616 0.046 15.184 0.049 16.194 0.051 0 
0.300 20.115 0.095 19.071 0.072 18.307 0.057 18.704 0.061 19.693 0.064 0 
0.400 24.2~ 0.11 22.798 0.081 21.573 0.065 21.769 0.070 22.695 0.073 -< 

Z 
0.500 28.01 0.12 26.238 0.087 24.566 0.070 24.548 0.077 25.388 0.081 ,. 
0.600 31.57 O. 1~ 29.464 0.092 27.360 0.074 27.125 0.082 27.867 0.086 :: 
0.700 34.94 O. 1~ 32.520 0.095 29.999 0.077 29.545 0.085 30.183 0.091 (; 
0.800 38.15 0.13 35.431 0.097 32.510 0.079 31.840 0.088 32.369 0.094 

"'11 0.900 41.23 0.13 38.219 0.098 34.912 0.080 34.030 0.091 34.450 0.097 c: 
1.000 44.17 0.13 40.896 0.099 37.220 0.081 36.129 0.093 36.44 0.10 Z 
1.200 49.75 0.13 45.97 0.10 41.589 0.083 40.099 0.095 40.19 0.10 0 
1.400 54.95 0.18 50.70 0.10 45.680 0.083 43.811 0.097 43.70 0.11 -I 
1.500 57.4:2 0.13 52.96 0.10 47.633 0.083 45.585 0.097 45.38 0.11 0 
1.600 59.8:2 0.13 55.15 0.10 49.532 0.084 47.309 0.098 47.00 0.11 Z 
1.800 64.40 0.13 59.35 0.10 53.176 0.084 50.623 0.099 50.13 0.11 en 
2.000 68.73 0.1:: 63.32 0.10 56.636 0.084 53.775 0.099 53.11 0.11 "'11 

0 2.200 72.83 0.13 67.09 0.10 59.932 0.084 56.78 0.10 55.97 0.12 :JJ 
2.400 76.71 0.13 70.67 0.10 63.079 0.085 59.67 0.10 58.70 0.12 l> 2.500 78.58 0.13 72.40 0.10 64.601 0.085 61.06 0.10 60.03 0.12 0 
2.600 80.40 0.1:: 74.08 O. 11 66.092 0.085 62.44 0.10 61.33 0.12 c: 
2.800 83.92 0.13 77.34 0.11 68.983 0.086 65.10 0.10 63.87 0.12 m 
3.000 87.27 0.13 80.46 0.11 71.763 0.086 67.67 0.10 66.33 0.12 0 
3.200 90.47 O. I:: 83.45 O. 11 74.442 0 .. 087 70.16 0.10 68.71 0.12 c: 
3.400 93.54 0.1:: 86.33 0.11 77 .030 0.088 72.57 0.10 71.02 0.13 en 
3.500 95.03 0.1:: 87.72 0.11 78.292 0.088 73.75 0.10 72.15 0.13 en 

0 
~ 

3.600 96.49 0.1:: 89.09 0.11 79.534 0.088 74.91 0.10 73.26 0.13 0 
3.800 99.32 0.1:: 91.76 0.11 81.961 0.089 77.19 0.10 75.45 0.13 

" 4.000 102.05 0.1:: 94.34 0.12 84.318 0.089 79.40 0.11 77 .59 0.13 C 
~ 2: 
~ 4.200 104.68 0.14 96.84 0.12 86.612 0.090 81.57 0.11 79.67 0.13 

4.400 107.23 0.14 99.26 0.12 88.848 0.090 83.68 0.11 81.71 0.13 0 
0 :::r: 
~ 4.500 108.47 0.14 100.45 0.12 89.945 0.091 84.72 0.11 82.71 0.13 
(II 4.600 109.70 0.14 101.62 0.12 91.030 0.091 85.74 0.11 83.70 0.13 

r-
:I 0 
:n 4.800 112.09 0.14 103.91 0.12 93.163 0.092 87.76 0.11 85.65 0.13 :JJ 

l!- 5.000 114.43 0.15 106.15 0.12 95.251 0.093 89.15 0.11 87.55 0.14 6 
5.200 116.70 0.15 108.34 0.12 97.297 0.094 91.69 0.11 89.41 0.14 m 

C 5.400 118.93 0.15 110.48 0.13 99.305 0.096 93.59 0.11 91.24 0.14 I» pr 5.500 120.02 0.15 111.53 0.13 100.295 0.097 94.53 0.11 92.13 0.14 

< 5.600 121 . 10 0.15 112.58 0.13 101.276 0.099 95.46 0.12 93.02 0.14 

~ 5.800 123.24 0.15 114.64 0.13 103.21 0.10 97.28 0.12 94.76 0.14 
..... 6.000 125.33 0.15 116.67 0.13 105.12 0.11 99.08 0.12 96.45 0.14 
:fA 6.200 106.99 0.12 100.83 0.13 98.10 0.14 
Z SAT 6.148 126.86 0.16 
P SAT 6.168 118.34 0.13 
.!'l SAT 6.216 107.13 0.12 
iO SAT 6.274 101.47 0.13 <n 
CD SAT 6.341 99.24 0.15 CD 
en .... 



~ TABLE 30 A (CONT,) (J/MOL,K) 
U1 

" 
APPARENT MOLAL RELATlVE HEAT CAPACITY OF SODrUM CHLORIDE, CD 

~ 
N 

'< 
II' 
0 70000 OEG C 80.000 DEG C 90,000 DEG C 100,QOO DEG C 110,000 DEG C 
~ 
CI) MOLALITY VALUE S.E. VALUE S. E. VALUE S, E. VALUE S. E. VALUE S.E. 
13 
::u 0.000 o 000 0.000 0,000 0.000 0.000 0,000 0,000 O.COO 0,000 0.000 
~ 0.001 1.459 0,001 1,638 0,001 1,829 0,001 2.033 O,COI 2.254 0.001 
0 0.002 2 046 0.001 2.293 0.001 2.555 0.001 2,837 0.C02 3.142 0.002 

~ 0.005 3 182 0.002 3.553 0.003 3.947 0.004 4,370 0.C05 4.832 0.006 . 0.010 4 423 0.005 4,920 0,005 5.444 0,007 6.007 0.C09 6.631 0.011 
< 0.020 6114 0.009 6.765 0.010 7.446 0.013 8.180 0.017 9.006 0.020 
~ 0.050 9 302 0.019 10.185 0.020 11.098 0.028 12.086 0.038 13.240 0.044 
..... 0.100 12.710 0.031 13.765 0.034 14.839 0.048 16.012 0.065 17 . 444 0.077 
~ 
Z 0.200 17 362 0,049 18.539 0.054 19.719 0.076 21.03 0.11 22.74 0.13 

!:> 0.300 20891 0.061 22.098 0.066 23.296 0.097 24.65 0.14 26.52 0.17 

!" 0.400 23.881 0,069 25.082 0.075 26.27 0.11 27.64 0.16 29.61 0.20 

cD 
0.500 26 542 0.075 27.721 0.081 28.89 0.12 30.26 0.18 32.30 0.22 

CC> 
0.600 28 976 0.080 30.126 0.085 31. 27 0.13 32.64 0.20 34.74 0.24 

U1 0.700 31 242 0.083 32.358 0.088 33.47 0.14 34.134 0.21 37.00 0.26 
0.800 33 374 0.086 34.457 0.091 35.55 0.15 36.91 0.22 39.12 0.28 

!'" 0.900 35 398 0.088 36.448 0.092 37.52 0.15 38.f? 0.23 41.13 0.29 
1.000 37 332 0.090 38.348 0.093 39.40 0.16 40.15 0.24 43.05 0.30 P 
1.200 40.975 0.093 41.929 0.094 42.94 0.16 44.:30 0.26 46.67 0.32 

?E 1.400 44 374 0.096 45.273 0.095 46.26 0.17 47.62 0.27 50.06 0.34 
1.500 45.997 0.097 46.871 0.095 47.85 0.17 49. ~2 0.27 51.69 0.35 0 
1.600 47,576 0.098 48.427 0.095 49.40 0.17 50. 'l7 0.28 53.28 0.35 r-
1.800 50,61 0.10 51.421 0.095 52.38 0.17 53. 'l7 0.28 56.34 0.36 ~ 
2.000 53 51 0.10 54.281 0.095 55.24 0.17 56.E5 0.29 59.27 0.37 :rJ 
2.200 56,28 0.10 57.023 0.096 57.98 0.18 59.41 0.30 62.09 0.38 :;I!; 

2.400 58 94 0.11 59.661 0.096 60.62 0.18 62.08 0.30 64.81 b.39 m 
2.500 6024 0.11 60.944 0.097 61.90 0.18 63. ~8 0.30 66.14 0.39 ~ 
2.600 61 51 0.11 62.206 0.097 63.17 0.18 64.66 0.30 67.44 0.40 Z 
2.800 63.99 0.11 64.667 0.098 65.64 0.18 67.15 0.31 69.99 0.40 C 
3.000 66,39 0.11 67.053 0.099 68.03 0.18 69.!:8 0.31 72.46 0.41 P 
3.200 68,72 0.11 69.37 0.10 70.36 0.18 71.53 0.31 74.86 0.41 

~ 3.400 70,98 0.11 71.62 0.10 72.62 0.18 74.n 0.32 77 .19 0.41 
3.500 72,09 0.12 72.72 0.10 73.73 0.18 75.34 0.32 78.33 0.42 C') 

3.600 73,19 0.12 73.81 0.10 74.82 0.18 76.44 0.32 79.46 0.42 r-
3.800 75,33 0.12 75.94 0.10 76.96 0.19 78.61 0.32 81.66 0.42 m 
4.000 77-.43 0.12 78.02 0.10 79.04 0.19 80.71 0.32 83.81 0.42 =e 
4.200 79.47 0.12 80.05 0.10 81.07 0.19 82.76 0.32 85.90 0.43 
4.400 81,46 0.12 82.02 0.11 83.05 0.19 84.76 0.33 87.93 0.43 
4.500 82,44 0.12 82.99 0.11 84.02 0.19 85.73 0.33 88.92 0.43 
4.600 83,41 0.12 83.95 0.11 84.97 0.19 86.69 0.33 89.90 0.43 
4.800 85,31 0.12 85.82 0.11 86.84 0.19 88.57 0.33 91.81 0.43 
5.000 87,16 0.12 87.65 0.11 88.65 0.19 90.39 0.33 93.66 0.44 
5.200 88,97 0.12 89.42 0.11 90.41 0.19 92.15 0.34 95.45 0.44 
5.400 90,73 0.13 91.14 0.11 92.10 0.20 93.85 0.34 97.18 0.44 
5.500 91,59 0.13 91.98 0.11 92.93 0.20 94.67 0.34 98.02 0.45 
5.600 92,45 0.13 92.80 0.11 93.74 0.20 95.48 0.34 98.84 0.45 
5.800 94,11 0.13 94.41 0.11 95.31 0.20 97.C4 0,35 100.43 0.45 
6.000 95,72 0.13 95.96 0.11 96.82 0.21 98.54. 0.35 101.95 0.46 
6.200 97,28 0.13 97.44 0.12 98.25 0.22 99.95 0.36 103.39 0.47 
6.400 98,78 0.13 98.86 0.13 99.61 0.23 101.29 0.37 104.75 0.48 
6.500 100.26 0.23 101.92 0.3S 105.40 0.48 
6.600 102.54 0.3S 106.02 0.49 

SAT 6.416 98,90 0.13 
SAT 6.498 99.53 0.13 
SAT 6.587 100.81 0.24 
SAT 6.680 103.C2 0.3!'J 
SAT 6.778 107.08 0.50 



TABLE 30 B APPARENT MOLAL RELHIVE HEAT CAPACITY OF S')OIUM CHLORIDE. (J/MOL. K) 

0.000 OEG C 5.000 DEG C 10.000 DEG C 15.0DO DEG C 20.000 OEG C 

WE1GHT % VALUE S.E. VALUE S.I'.. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.100 4.449 0.055 4.101 0.042 3.868 0.031 3.734 0.023 3.687 0.016 -I 
0.200 7.36 0.10 6.615 0.076 6.081 0.056 5.727 0.041 5.528 0.030 :I: 
0.300 9.94 0.14 8.82 0.11 7.989 0.078 7.416 0.057 7.059 0.042 m 
0.400 12.32 0.18 10.84 0.13 9.729 0.098 8.940 0.072 8.426 0.052 :::D 

0.500 14.57 0.21 12.74 0.16 11.35 0.12 10.356 0.085 9.687 0.061 s:::: 
0.600 16.70 0.25 14,54 0,18 12.89 0.13 11 .693 0.097 10.873 0.070 0 

C 
0.700 18.76 0.27 16.27 0,20 14.37 0.15 12.97 0.11 11.999 0.078 -< 
0.800 20.74 0.30 17,94 0.22 15.79 0.16 14.19 0.12 13.079 0.085 Z 
0.900 22.65 0.33 19,55 0,24 17.16 0.18 15.39 0.13 14.120 0.092 l> 
1.000 24.51 0.35 21,12 0.26 18.49 0.19 16.53 0.14 15.128 0.098 s:::: 
1.200 28.09 0.40 24 13 0,29 21.05 0.21 18.73 0.15 17.06 0.11 0 
1.400 31.51 0.44 27 01 0.32 23.50 0.23 20.84 0.17 18.91 0.12 "TI 
1.600 34.79 0.47 29 78 0.35 25.86 0.25 22.87 0.18 20.68 0.13 C 
1.800 37.96 0.51 32 45 o 37 28.13 0.27 24.83 0.19 22.40 0.13 Z 
2.000 41.02 0.54 35 04 o 39 30.34 0.28 26.73 0.20 24.06 0.14 (") 

-I 
2.500 48.28 0.60 41 20 044 35.60 0.31 31.28 0.22 28.04 0.15 0 3.000 55.09 0.65 47 00 o 47 40.57 0.33 35.57 0.23 31.81 0.16 
3.500 61.53 0.70 52 49 o 50 45.29 0.35 39.67 0.24 35.40 0.17 Z en 
4.000 67.65 0.73 57 74 052 49.81 0.36 43.60 0.25 38.86 0.17 "TI 
4.500 73.51 0.76 62 77 o 54 54.15 0.38 47.39 0.26 42.20 0.18 0 
5.000 79.12 0.79 67 60 o 56 58.34 0.38 51.05 0.26 45.44 0.18 :::D 
6.000 89.74 0.83 76,78 o 58 66.32 0.39 58.04 0.27 51.63 0.18 l> 
7.000 99.64 0.86 85.38 0,59 73.84 0.40 64.66 0.27 57.51 0.18 () 
8.000 108.93 0.88 93.48 060 80.95 0.40 70.94 0.'27 63.11 0.18 c: 
9.000 117.68 0.90 101,15 o 61 87.70 0.40 76.93 0.26 6B.47 0.18 m 

10.000 125.95 0.91 10842 o 62 94.13 0.40 82.65 0.26 73.60 0.17 0 
C 

11.000 133.78 0.92 115,33 o 62 100.26 0.40 88.13 0.26 7B.54 0.17 en 
12.000 141.20 0.93 121.91 0.62 106.12 0.40 93.38 0.25 83.28 0.17 en 
13.000 148.25 0.94 128.17 062 111.71 0.40 98.42 0.25 87.85 0.17 0 

c:.. 14.000 154.93 0.95 134.14 0,63 117 .07 0.40 103.26 0.25 92.26 0.17 2 
15.000 161. 29 0.95 139.83 0.63 122.20 0.40 107.91 0.25 96.51 0.16 c: 

~ 16.000 167.33 0.96 145.27 0.63 127 . 12 0.40 112.39 0.25 100.62 0.16 s:::: 
'< 17,000 173.07 0.97 150.46 0,63 131.84 0.40 116.71 0.25 104.61 0.17 
!II (") 

0 18.000 178.53 0.97 155.42 0,64 136.38 0.40 120.88 0.25 10B.47 0.17 :I: 
:r 19.000 183.73 0.98 160.18 0.64 140.74 0.40 124.92 0.25 112.23 0.17 r-
ID 20.000 188.69 0.99 164.73 0.65 144.95 0.41 128.83 0.26 115.89 0.17 0 
3 

21.000 193.4 1.0 169.10 0.65 149.01 0.41 132.63 0.26 119.47 0.18 :::D 
:u 22.000 197.9 1.0 173.31 0.66 152.95 0.42 136.34 0.27 122.97 0.18 6 
~ 23.000 202.3 1.0 177 .38 0.67 156.79 0.43 139.96 0.27 120.42 0.19 m 
c 24.000 206.5 1.0 181.32 0.68 160.52 0.44 143.52 0.28 12:1.82 0.19 

¥ 25.000 210.5 1.0 185.16 0.69 164.19 0.44 147.04 0.28 133.20 0.19 

< 26.,000 214.4 1.1 188.92 0.71 167.80 0.46 150.52 0.29 135.55 0.20 

~ SAT 26.268 215.4 1.1 ... SAT 26.278 189.95 0.72 
:!& SAT 26.300 168.88 0.46 
Z SAT 26.334 151.67 0.29 
~ SAT 26.378 137.82 0.20 
,!» ... U1 
(Q CD 
Q) Co) 
UI 
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'< TABLE 30 B (CONT.) APPARENT MOLAL RELATIVE HEAT CAPACITY OF SODJl'M CHLORlDE, (LI/MOL.K) 
!" 
0 
::T 
~ 25.000 DEG C 30.000 DEG C 40.000 DEG C 50.COO DEG C 60.000 DEG C 
~ 
:II WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE S. E. VALUE S. E. 
l!-
c 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
III 

~ 0.100 3.712 0.012 3.799 0.009 4.117 0.007 4.570 0.007 5.106 0.008 

< 0.200 5.459 0.022 5.500 0.017 5.831 0.013 6.392 0.014 7.082 0.014 

~ 0.300 6.884 0.030 6.862 0.023 7.165 0.018 7.780 0.019 8.565 0.020 
oJ. 

0.400 8.143 0.038 8.052 0.029 8.307 0.023 8.949 0.024 9.800 0.025 
.~ 0.500 9.295 0.045 9.132 0.034 9.327 0.027 9.583 0.028 10.881 0.029 
z 0.600 10.372 0.051 10. 136 0.039 10.264 0.030 10.521 0.032 11.855 0.033 
P 0.700 11.391 0.051 11.081 0.043 11.138 0.034 11.790 0.036 12.750 0.037 

.1\) 0.800 12.364 0.062 11.980 0.047 11.963 0.037 12.E03 0.039 13.582 0.040 
..... 0.900 13.300 0.061 12.842 0.051 12.748 0.040 13.::72 0.042 14.365 0.044 
ID 
CI) 1.000 14.20'- 0.071 13.674 0.054 13.500 0.042 14. 105 0.045 15.107 0.047 
en 1.200 15.937 0.079 15.261 0.060 14.926 0.047 15.483 0.050 16.494 0.052 

1.400 17.586 0.086 16.767 0.065 16.269 0.051 16.769 0.055 17.778 0.057 rn 
1.600 19.169 0.092 18.209 0.070 17.547 0.055 17 .585 0.059 18.983 0.062 P 1.800 20.697 0.091 19.600 0.074 18.773 0.058 19. 143 0.063 20.126 0.065 
2.000 22.18 0.10 20.947 0.077 19.955 0.061 20.::155 0.066 21.217 0.069 :E 
2.500 25.72 0.11 24.159 0.084 22.760 0.067 22.e74 0.073 23.768 0.076 

0 3.000 29.07 0.12 27.200 0.089 25.400 0.071 25.::19 0.078 26. 131 0.082 r-
3.500 32.28 0.12 30.107 0.092 27.915 0.075 27.E35 0.083 28.356 0.087 » 
4.000 35.37 0.12 32.904 0.095 30.331 0.077 29.e49 0.086 30.472 0.091 :xl 
4.500 38.35 0.13 35.609 0.097 32.664 0.079 31.580 0.089 32.503 0.095 " 5.000 41.24 0.13 38.234 0.098 34.926 0.080 34.042 0.091 34.461 0.098 !T1 
6.000 46.79 0.13 43.28 0.10 39.272 0.082 37.594 0.094 38.20 0.10 » 
7.000 52.08 0.13 48.09 0.10 43.419 0.083 41.759 0.096 41.76 0.11 Z 
8.000 57.13 0.13 52.69 0.10 47.400 0.083 45.::73 0.097 45.18 0.11 0 

9.000 61.97 0.13 57.12 0.10 51.237 0.084 48.S59 0.098 48.47 0.11 P 
10.000 66.63 0.13 61.39 0.10 54.949 0.084 52.:l36 0.099 51.66 0.11 Z 
11.000 71.11 0.13 65.51 0.10 58.547 0.084 55.52 O. '0 54.77 0.12 

Q 12.000 75.44 0.13 69.49 0.10 62.045 0.085 58.72 0.'0 57.80 0.12 r-
13.000 79.62 0.13 73.36 0.10 65.451 0.085 61.S5 0. 10 60.77 0.12 m 
14.000 83.67 0.13 77.11 0.11 68.777 0.086 64.91 0.'0 63.69 0.12 ~ 
15.000 87.59 0.13 80.76 0.11 72.029 0.086 67.52 O. '0 66.56 0.12 
16.000 91.40 0.13 84.32 0.11 75.217 0.087 70.S8 O. '0 69.40 0.13 
17 .000 95.10 0.13 87.79 0.11 78.350 0.088 73.eO O.cO 72.20 0.13 
18.000 98.71 0.13 91.18 0.11 81.433 0.089 76.E9 O. '0 74.98 0.13 
19.000 102.23 0.13 94.51 0.12 84.477 0.089 79.!:5 O. '1 77.73 0.13 
20.000 105.68 0.14 97.79 0.12 87.487 0.090 82.::9 O. '1 80.47 0.13 
21.000 109.07 0.14 101.01 0.12 90.472 0.091 85.:21 0.' 1 83.19 0.13 
22.000 112.40 0.14 104.21 0.12 93.438 0.092 88.03 O. '1 85.90 0.13 
23.000 115.70 0.15 107.37 0.12 96.392 0.093 90.!!3 O. '1 88.59 0.14 
24.000 118.96 0.15 110.51 0.13 99.338 0.096 93.<:2 0.' 1 91.27 0.14 
25.000 122.21 0.15 113.65 0.13 102.28 0.10 96.41 O. '2 93.92 0.14 
26.000 125.46 0.15 116.79 0.13 105.23 0.11 99.18 O. '2 96.55 0.14 
27.000 99.14 0.15 

SAT 26.432 126.86 0.16 
SAT 26.495 118.34 0.13 
SAT 26.647 107.13 0.12 
SAT 26.830 101 .47 O. '3 
SAT 27.039 99.24 0.15 



TABLE 30 B (CONT.I APPARENT MOLAL RELATIVE HEAT CAP.ACITY OF SODIUM CHLORIDE, (.J/MOL .K) 

70.000 DEG C 80.000 OEG C 90.000DEG C 100.000 DEG C 110.000 OEG C 

WEIGHT % VALUE S.E, VALUE S. E. VALUE S.t. VALU£ S. E. VALUE S. E; 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 
0.100 5.690 0.008 6.304 0.008 6.948 0.011 7.641 0.015 8.418 0.017 
0.200 7.835 0.014 8.621 6.015 9.437 0.020 10.319 0.027 11.331 0.032 -t 
0.306 9.426 0.019 10.317 0.021 11.237 0.028 12.233 0.039 13.399 0.045 ::c 
0.400 10.738 0.024 11.703 0.026 12.694 0.0'36 13.170 0.049 15.050 0.057 m 
0.500 11.877 0.028 12.897 0.031 13.939 0.043 15.074 0.058 16.445 0.069 :xJ 
0.600 12.896 0.032 13.958 0.035 15,038 0.049 16.219 0.067 17.665 0.079 i: 
0.700 13.826 0.036 14.920 0.039 16.031 0.054 1'7.247 0.075 18.756 0.089 0 

0 
0.800 14.687 0.039 15.808 0.043 16.941 0.060 18.186 0.083 19.749 0.098 -< 
0.900 15.493 0.042 16.634 0.046 17.785 0.065 19.054 0.090 20.66 0.1'1 Z 
1 :000 16.253 0.045 17.412 0.049 18.576 0.070 19.864 0.097 21.52 0.12 lto 
1.200 17.6G6 0.050 18.848 0.055 20.031 0.078 21.35 0,11 23.07 0.13 3C 
1.400 18.966 0.054 20.163 0.060 21.356 0.086 22.69 0.12 24.48 0.15 (; 
1.600 20.180 0.058 21.384 0.064 22.582 0.093 23.93 0.13 25.77 0.16 ." 
1 .800 21. 3~4 0.062 22.532 0.068 23.729 0.099 25.09 0.14 26.97 0.17 c: 
2.000 22.413 0.065 23.619 0.071 24.81 0.10 26.18 0.15 28.10 0.18 Z 
2.500 24.944 0.071 26.138 0.077 27.32 0.12 28.69 0.17 30,69 0.21 C') 

3 .. 000 27.273 0.076 28.444 0.082 29.60 0,13 30.97 0.19 33,04 0.23 ::! 
3.500 29.455 0.080 30.598 0.086 31.73 0.13 33.10 0.20 35.22 0.25 0 

Z 4.000 31.5:<5 0.083 32.637 0.089 33.75 0.14 35.11 0.21 37.28 0.26 en 
4.500 33.504 0.086 34.585 0.091 35.68 0.15 37.03 0.23 39.25 0.28 ." 
5.000 35.410 0.068 36.459 0.092 37.53 0.15 38.88 0.23 41.14 0.29' 0 
6.000 39.045 0.092 40.032 0.094 41.06 0.16 42.42 0.25 44.75 0.31 :xJ 
7.000 42.495 0.094 43.425 0.095 44.43 0.16 45.79 0.26 48.19 0.33 ,.. 
8.000 45.803 0.097 46.680 0.095 47.66 0.17 49.03 0.27 51 .59 0.35 " 9.000 48.996 6.099 49.826 0.095 50.79 0.17 52.18 0.28 54.71 0.36 c: 

10.000 52.09 0.10 52.884 0.095 53.84 0.17 55.24 0.29 57.84 0.37 m 
11.000 55.11 O. lei 55.868 0.096 56.82 0.17 58.25 0.29 60.90 0.38 0 c: 
12.000 58.97 0.11 58.791 0.096 59.75 0.18 61.20 0.30 63.91 0.39 en 
13.000 60.9El 0.11 61.663 0.097 62.63 0.18 64.11 0.30 66.88 0.39 en 
14.000 63.81 0.11 64.491 0.098 65.46 0.18 66.98 0.31 69.81 0.40 0 

~ 15.000 66.62 0.11 61.282 0.099 68.26 0 .. 18 69.81 0.31 72.70 0.41 C 
"l:I 16.000 69.4(] 0.11 70.04 0.10 71.03 0.18 72.61 0.31 75.55 0.41 2 :r 17.000 72.14 0.12 72.77 0.10 73.78 0.18 75.39 0.32 78.38 0.42 i: '< 

" 18.000 14.87 0.1:2 75.48 0.10 76.49 0.19 78.14 0.32 81.1.8 0.42 0 g 19.000 77.57 0.12 78.16 0.10 79·U~ 0.19 80.86 0.32 83.95 0.42 ::c 
CD 20.000 80.25 0.1:2 80.82 0.10 81.85 0.19 83.54 0.33 86.69 0.43 6 l3 21.000 82.91 0.12 83.46 0.11 84.48 0.19 86.20 0.33 89.39 0.43 
:IS 22.000 85.55 0.12 86.06 0.11 87.08 0.19 88.81 0.33 92.05 0.43 %I 
CD 23.000 88.17 0.12 88~64 0.11 89.63 0.19 91.38 0.33 94.66 0.44 6 :'" 

~ 24.000 90.76 0.13 91.17 0.11 9'2.'13 0.20 93.88 0.'34 97.21 0.44 m 
25.000 93.31 0.13 93.64 0.11 94.56 0.20 96.30 0.35 99.67 0.45 , 
26.000 95.82 0.13 96.05 0.11 96.90 0.21 98.62 0.35 102.04 0.46 

~ 27;000 98.25 0.13 98.36 o. '12 99.13 0.22 100.82 0.37 104.27 0.47 
28.000 102.86 0.39 106.35 0.49 ... SAT 27.272 98.90 0.13 i" 

Z SAT 27.525 99.53 0.13 
? SAT 27.795 100.81 0.24 
JI' SAT 28.079 103.02 0.39 ... SAT 28.373 107.08 0.50 

0'1 !D 

I (0 
0'1 



~ V" 
"0 TABLE 31 A PARTIAL MOLAl RELATIVE HEAT CAPACITY OF WATER, Jl (J/MOL.K) Q::l 
::r t:> 

~ 
0 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 
':r 
(II 

? MOLALITY VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 
:II 

~ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0 0.001 -0.000 0.000 -0.000 0.000 -0.000 0.000 '0.000 0.000 -0.000 0.000 
I» 0.002 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
~ 0.005 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
< 0.010 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
~ 0.020 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 .... D.050 -0.007 0.000 -0.006 0.000 -0.005 0.000 -0.004 0.000 -0.004 0.000 
~ . 0.100 -0.022 0.000 -0.019 0.000 -0.016 0.000 -0.014 0.000 -0.012 0.000 
Z 0.200 -0.073 0.001 -0.061 0.001 -0.052 0.000 -0.045 0.000 -0.039 0.000 ? 
.l" 0.300 -0. 144 0.002 -0.122 0.001 -0.104 0.001 -0.089 0.001 -0.078 0.000 
... 0.400 -0.232 0.002 -0.197 0.001 -0.168 0.001 -0.145 0.001 -0.127 0.000 
co .0.500 -0.335 0.003 -0.285 0.002 -0.244 0.001 -0.211 0.001 -0.185 0.001 co 
U1 .0.600 -0.449 0.003 -0.384 0.002 -0.330 0.001 -0.286 0.001 -0.252 0.001 

.0.700 -0.573 0.004 -0.492 0.003 -0.421\ 0.002 -0.369 0.001 -0.325 0.001 rn 0.800 -0.707 0.004 -0.608 0.003 -0.526 0.002 -0.459 0.001 -0.405 0.001 
0.900 -0.848 0.005 -0.731 0.003 -0.634 0.002 -0.555 0.002 -0.490 0.001 P 
1.000 -0.995 0.006 -0.860 0.004 -0.748 0.003 -0.656 0.002 -0.581 0.001 

?E 1.200 -1.306 0.007 -1. 134 0.005 -0.991 0.004 -0.B73 0.002 -0.776 0.002 
1.400 -1.631 0.009 -1.424 0.006 -1.249 0.005 -1.104 0.003 -0.985 0.002 0 
1.500 -1.798 0.010 - 1. 572 0.007 -1.383 0.005 - 1 .224 0.004 -1.094 0.003 r-
1.600 -1.967 0.011 -1.723 0.008 -1.518 0.006 -1 .347 0.004 -1.205 0.003 l> 

::D 1.800 -2.307 0.013 -~.029 0.009 -1.794 0.007 -1 .597 0.005 -1.433 0.003 

" 2..000 -2.648 0.015 -2.337 0.011 -2.073 0.008 - 1 .852 0.005 -1.668 0.004 m 
Z.200 -2.986 0.016 -2.644 0.012 -2.354 0.009 -2.110 0.006 -1.906 0.004 l> 
2.400 -3.319 0.018 -:<.949 0.013 -2.634 0.010 -2.369 0.007 -2.147 0.005 Z 
2.500 -3.483 0.019 <.100 0.014 -2.773 0.010 -2.498 0.007 -2.268 0.005 C 
2.600 -3.645 0.020 -~. 249 0.015 -2.912 0.011 -2.627 0.008 -2.389 0.006 ~ 
2.800 -3.961 0.022 -3.543 0.017 -3.187 0.012 -2.885 0.009 -2.633 0.007 

~ 3.000 -4.266 0.025 -3.830 0.019 -3.457 0.014 -3.142 0.011 -2.876 0.008 
3.200 -4.561 0.028 -4.110 0.021 -3.724 0.016 -3.396 0.012 -3.121 0.009 C) 
3.400 -4.845 0.031 -4.382 0.024 -3.985 0.019 -3.649 0.014 -3.365 0.011 r-
3.500 -4.982 0.033 -4.515 0.026 -4.115 0.020 -3.775 0.015 -3.488 0.012 m 
3.600 -5.117 0.035 -4.647 0.027 -4.243 0.021 -3.900 0.016 -3.611 0.012 ::E 
3.800 -5.379 0.039 -4.905 0.031 -4.498 0.024 -4.151 0.018 -3.858 0.014 
".000 -5.631 0.044 -!:.157 0.035 -4.750 0.027 -4.402 0.021 -4.108 0.016 
rf.:200 -5.875 0.049 -5.405 0.039 -5.000 0.030 -4.654 0.023 -4.361 0.017 
4.400 -6. 112 0.056 -~.6S0 0.044 -5.251 0.033 -4.909 0.025 -4.618 0.018 
4.500 -6.229 0.060 -5.712 0.046 -5.377 0.035 -5.038 0.026 -4.748 0.019 
4.600 -6.344 0.064 -5.894 0.049 -5.503 0.037 -5.168 0.027 -4.B80 0.020 
4.800 -6.574 0.073 -6. 138 0.056 -5.759 0.041 -5.431 0.030 -5.149 0.022 
5.000 -6.803 0.084 -6.385 0.064 -6.019 0.047 -5.702 0.034 -5.426 0.024 
5.200 -7.034 0.098 -6.636 0.074 -6.287 0.054 -5.980 0.039 -5.712 0.028 
5.400 -7.27 0.12 -6.895 0.087 -6.563 0.064 -6.269 0.046 -6.008 0.034 
5.500 -7.39 0.13 -7.028 0.095 -6.705 0.070 -6.417 0.051 -6.160 0.038 
5.600 -7.51 0.14 -1.16 0.10 -6.850 0.077 -6.569 0.057 -6.315 0.042 
5.800 -7.71 0.16 -1.44 0.12 -7.150 0.094 -6.882 0.070 -6.634 0.054 
6.000 -8.03 0.19 -7.74 0.15 -7.47 0.11 -7.209 0.088 -6.961 0.069 

SAT 6.096 -8. 17 0.21 
SAT 6.099 -1.89 0.16 
SAT 6.106 -7.64 0.13 
SAT 6.117 -7.41 0.10 
SAT 6.131 -7. 192 0.081 



TABLE 31 A (CONT.) PARTIAL MOLAL RELATIVE HEAT CAPACITY OF W~TER. Jl (J/MOL.K) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 (;EG C 

MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.001 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
0.002 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
0.005 -0.000 0.000 -0.000 0.000 -0.000 0.000 -O.O()O 0.000 -0.000 0.000 -I 
0.010 -0.000 0.600 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 ::r: 
0.020 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 m 
0.050 -0.004 0.000 -0.003 0.000 -0.003 0.000 -0.003 0.000 -0~004 0.000 :a 
0.100 -0.011 0.000 -0.010 0.000 -0.010 0.000 -0.01.0 0.000 -0.010 0.000 3: 
0.200 -0.035 0.000 -0.032 0.000 -0.029 0.000 -0.028 0.000 -0.028 0.000 0 
0.300 -0.010 0.000 -0.063 0.000 -0.056 0.000 -0.053 0.000 -0.052 0.000 C 

-< 
0·400 -0.113 0.000 -0.103 0.000 -0.090 0.000 -0.084 0.000 -0.081 0.000 Z 
0.500 -0.165 0.000 -0.150 0.000 -0.130 0.000 -0.120 0.000 -0. 116 0.000 > 
0.600 -0.224 <).000 -0,203 0,000 -0.176 0.000 -0.152 0.000 -0 .155 0.000 3: 
0.700 -0.290 0.001 -0,263 0,000 -0.227 0.000 -0.208 0.000 -0.198 0.000 (; 
0.800 -0.362 0.001 -0,328 0,001 -0.283 0.000 -0.258 0.000 -0.246 0'.001 ." 
0.900 -0.439 0.001 -0 398 0,001 -0.343 0.001 -0.313 0.001 -0.297 0.001 c:: 
1.000 -0.521 0.001 -0 473 0.001 -0.408 0.001 -0.371 0.001 -0.351 0.001 Z 
1.200 -0.697 0.001 -0 635 0.001 -0.548 0.001 -0.497 0.001 -0.470 0.001 n 
1.400 -0.888 0.002 -0810 0.001 -0.100 0.001 -0.635 0.001 -0.600 0.001 -I 

1.500 -0.987 0.002 -0,902 0,002 -0.780 0.001 -0.709 0.001 -0.669 0.001 0 
1.600 -1.089 0.002 -0,996 0,002 -0.863 0.001 -0.734 0.001 -0.741 0.001 Z 
1.800 -1.299 0.003 -1 191 0,002 -1.036 0.002 -0.943 0.001 -0.891 0.001 en 

." 
2.000 -1.516 0.003 -1 393 0,002 -1.216 0.002 -1 . 109 0.002 -1.050 0.002 0 
2.200 -1.738 0.003 -1 601 0,003 -1.403 0.002 -1.283 0.002 -1.217 0.002 :a 
2.400 -1.963 0.004 -1 814 0,003 -1.597 0.003 -1.465 0.002 -1.391 0.002 > 2.500 -2.077 0.004 -1 922 0003 -1.696 0.003 -1.558 0.002 -1.481 0.002 0 
2.600 -2.192 0.004 -2030 0003 -1.796 0.003 -1.653 0.003 -1.573 0.002 c:: 
2.800 -2.423 0.005 -2 251 0,004 -2.001 0.003 -1.848 0.003 -1.163 0.003 m 
3.000 -2.656 0,006 -2 415 0,005 -2.212 0.003 -2.050 0.003 -1.959 0.003 0 
3.200 -2.892 0.007 -2,703 0,006 -2.428 0.004 -2.258 0.003 -2.162 0.003 c:: 
3.400 -3.129 0.008 -2,935 0006 -2.649 0.004 -2.472 0.004 -2.372 0.004 en 

en 
3.500 -3.249 0.009 -3,052 0,007 -2.762 0.004 -2.582 0.004 -2.479 0.004 0 

~ 
3.600 -3.370 0.009 -3 170 o 007 -2.877 0.005 -2.693 0.004 -2.588 0.004 C 
3.800 -3.613 0.011 -3.410 0008 -3.110 0.005 -2.921 0.005 -2.811 0.005 2: "1:1 4.000 -3.861 0.012 -3,656 0009 -3.350 0.006 -3.155 0.005 -3.0~9 0.005 ::r a::: 

'< 4.200 -4.113 0.013 -3907 0010 -3.597 0.007 -3.395 0.006 -3.272 0.006 
!II 4.400 -4.311 0.014 -4.164 0011 -3.851 0.009 -3.642 0.008 -3.511 0.007 n 
0 ::r: 
::r 4.500 -4.503 0.014 -4,296 0011 -3.980 0.009 -3.767 0.008 -3.631 0.007 r-
CD 4.600 -4.636 0.015 -4.429 0012 -4. 111 0.010 -3.894 0.009 -3.752 0.001 0 
~ 4.800 -4.907 0.016 -4,701 0,014 -4.379 0.012 -4.152 0.011 -3.997 0.009 :a 
::u 5.000 -5.187 0.018 -4.982 0016 -4.654 0.015 -4.415 0.014 -4.243 0.010 8 l!- 5.200 -5.477 0.022 -!5.271 0019 -4.936 0.019 -4.681 0.017 -4.489 0.012 m 
0 5.400 -5.776 0~027 -5.570 0,024 -5.224 0.024 -4.949 0.021 -4.732 0.016 
II) 

P 5.500 -5.929 0.030 -5.723 0.028 -5.370 0.026 -5.084 0.023 -4.853 0.018 

< 5.S00 -6.08S 0.034 -5.878 0,031 -5.518 0.029 -5.219 0.026 -4.972 0.020 

~ 5.800 -S.407 0.045 -6.196 0.040 -5.817 0.037 -5.488 0.032 -5.204 0.026 

... 6.000 -6.739 0.058 -6.523 .0,051 -6.120 0.046 -5.754 0.040 -5.427 0.034 
~ 6.200 -6.425 0.057 -6.016 0.050 -5.636 0.045 
Z SAT 6.148 -6.992. 0.069 
P SAT 6.168 -6.804 0.063 
,!'o) SAT 6.216 -S .. 450 0.058 ... SAT 6.274 -6.110 0.055 UI 
:g SAT 6.341 -5.774 0.053 CD 

"" 
...... 



~ TABLE 31 A (CaNT.) PARTI~L MOLAL REL4TIVE HEAT CAPACITY OF WATER. Jl (J/MOL.K) 
our 

." ~ ::r 
'< 
(II 

70.000 [)EG C 80.000 nEG C 90.000 DEG C 100.000 DEG C 110.000 OEG C (') 
::r 
CD MOLALITY VALUE S.E. VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E 
~ 
::a 0.000 0.000 0.000 0.000 0.000 0.000 0.000 (LOOO 0.000 0.000 0.00: 
~ 0.001 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 o.ooC 
C 0.002 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 
III 0.005 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 1 0.010 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.001 0.000 
< 0.020 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 
~ 0.050 -0.004 0.000 -0.004 0.000 -0.004 0.000 -0.005 0.000 -0.005 0.000 ... 0.100 -0.010 0.000 -0.011 0.000 -0.011 0.000 -0.011 0.000 -0.012 0.000 
~ 0.200 -0.028 0.000 -0.029 0.000 -0.029 0.000 -0.030 0.000 -0.031 0.000 z 0.300 -0.052 0.000 -0.052 0.000 -0.052 0.000 -0.053 0.000 -0.055 0.001 0 

1'> 
0.400 -O.OBI 0.000 -O.OBO 0.000 -0.080 0.000 -0.080 0.001 -0.083 0.001 
0.500 -0.114 0.000 -0.113 0.000 -0.112 0.001 -0.112 0.001 -0.115 O.OO! 

cD 0.600 -0.152 0.000 -0.150 0.000 -0.148 0.001 -0.148 0.001 -0.152 0.001 
(II) 0.700 -0.194 0.000 -0.191 0.000 -0.189 0.001 -0.188 0.001 -0.193 0.002 0\ 

0.800 -0.239 0.001 -0.235 0.000 -0.233 0.001 -0.232 0.001 -0.237 0.002 
0.900 -0.288 0.001 -0.284 0.001 -0.280 0.001 -0.280 0.002 -0.286 0.002 r" 
1.000 -0.341 0.001 -0.335 0.001 -0.332 0.001 -0.331 0.002 -0.339 0.002 n 
1.200 -0.455 0.001 -0.448 0.001 '"0.444 0.001 -0.445 0.002 -0.454 0.003 
1.400 -0.582 0.001 -0.572 0.001 -0.569 0.002 -0.570 0.003 -0.582 0.003 ~ 1.500 -0.649 0.001 -0.639 0.001 -0.635 0.002 -0.638 0.003 -0.651 0.003 
1.600 -0.718 0.001 -0.708 0.002 -0.705 0.002 -0.708 0.003 -0.723 0.004 (') 

1.800 -0.865 0.002 -0.853 0.002 -0.851 0.003 -0.857 0.004 -0.B74 0.004 r-
> 2.000 -1.020 0.002 -1.008 0.002 -1.007 0.003 -1.015 0.004 -1.036 0.005 ~ 

2.200 -1.184 0.002 -1.172 0.003 -1.17:2 0.004 -1. 183 0.005 -1.207 0.005 ;III; 
2.400 -1.356 0.002 -1.344 0.003 -1.346 0.004 -1. 360 0.005 -1.387 0.006 m 
2.500 -1.445 0.002 -1.433 0.003 -1.436 0.004 -1. 451 0.005 -1 :480 0.006 > 
2.600 -1.535 0.003 -1.524 0.003 -1.528 0.004 -1.544 0.006 -1.575 0.006 Z 
2.800 -1.723 0.003 -1.711 0.004 -1.717 0.005 -1. 736 0.006 -1.771 0.OQ6 0 
3.000 cl.917 0.003 -1.905 0.004 -1. 913 0.005 -1.935 0.006 -1.973 0.007 ~ 3.200 -2. 117 0.004 -2. 105 0.005 -2.114 0.006 -2.139 0.007 -2.181 0.007 
3.400 -2.325 0.004 -2.312 0.005 -2.322 0.006 -2.349 0.007 -2.394 0.007 ~ 
3.500 -2.431 0.005 -2.417 0.005 -2.427 0.006 -2.455 0.007 -2.502 0.008 Ci) 
3.600 -2.538 0.005 -2.523 0.006 -2.533 0.007 -2.562 0.008 -2.611 0.008 r 
3.800 -2.756 0.005 -2.739 0.006 -2.7~8 0.007 -2.778 0.008 -2.830 0.009 m 
4.000 -2.979 0.006 -2.958 0.007 -2.955 0.008 -2.995 0.010 -3.051 0.010 :E 
4.200 -3.206 0.006 -3. 179 0.007 -3.182 0.010 -3.212 0.011 -3.271 0.012 
4.400 -3.435 0.006 -3.400 0.008 -3.398 0.011 -3.426 0.014 -3.488 0.014 
4.500 -3.550 0.007 -3.511 0.009 -3.505 0.012 -3.532 0.015 -3.596 0.015 
4.600 -3.666 0.007 -3.621 0.010 -3.611 0.014 -3.636 0.017 -3.701 0.017 
4.800 -3.896 0.008 -3.838 0.012 -3.818 0.017 -3.839 0.020 -3.907 0.021 
5.000 -4.124 0.009 -4.049 0.014 -4.017 0.020 -4.031 0.025 -4.102 0.025 
5.200 -4.348 0.011 -4.253 0.018 -4.205 0.025 -4.211 0.030 -4.285 0.031 
5.400 -4.565 0.015 -4.445 0.022 -4.378 0.031 -4.374 0.037 -4.450 0.038 
5.500 -4.670 0.017 -4.536 0.025 -4.458 0.035 -4.448 0.041 -4.525 0.042 
5.600 -4.772 0.020 -4.623 0.028 -4.532 0.039 -4.516 0.046 -4.594 0.047 
5.800 -4.966 0.027 -4.782 0.036 -4.664 0.048 -4.632 0.055 -4.712 0.057 
6.000 -5.144 0.036 -4.918 0.046 -4.768 0.059 -4.718 0.067 -4.799 0.070 
6.200 -5.300 0.047 -5.026 0.058 -4.838 0.072 -4.768 0.082 -4.850 0.085 
6.400 -5.431 0.061 -5.101 0.074 -4.870 0.089 -4.775 0.099 -4.86 0.10 
6.500 -4.870 0.098 -4.76 0.11 -4.84 0.11 
6.600 -4.73 0.12 -4.82 0.12 

SAT 6.416 -5.440 0.062 
SAT 6.498 -5.124 0.082 
SAT 6.587 -4.86 0.11 
SAT 6.680 -4.70 0.13 
SAT 6.778 -4.73 0.15 



TABLE 31 B PARTIAL MOLAL RELATIVE HEAT CAPACITY OF WATER, \./1 (<.I/MOl,K) 

0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. '/ALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ::>.000 
0.100 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -I 
0.200 -0.003 0.000 -0.003 0.000 -0.002 0.000 -0.002 0.000 -0.002 0.000 :::t 
0.300 -0.001 0.000 -0.006 0.000 -0.005 0.000 -0~004 0.000 -0.004 0.000 m 
0.400 -0.011 0.000 -0.010 0.000 -0.008 0.000 -0.001 0.000 -0.006 0.000 ::D 
0.500 -0.017 0.000 -0.014 0.000 -0.012 0.000 -0.011 0.000 -0.009 0.000 i: 
0.600 -0.023 0.000 -0.020 0.000 -0.017 0.000 -0.014 0.000 -0.013 0.000 0 

C 0.100 -0.030 0.000 -0.026 0.000 -0.022 0.000 -0.019 0.000 -0.017 0.000 -< 0.800 -0.038 0.001 -0.032 0.000 -0.028 0.000 -0.024' 0.000 -0.021 0.000 Z 
0.900 -0.047 0.001 -0.040 0.000 -0.034 0.000 -0.029 6.000 -0.026 0.000 l> 
1.000 -0.057 0.001 -0.048 0.001 -0.040 0.000 -0.035 0.000 -0.031 0.000 !: 
1.200 -0.078 0.001 -0.065 0.001 -0.05.6 0.000 -0.048 0.000 -0.042 0.000 0 
1.400 -0.101 0.001 -0.085 0.001 -0.072 0.001 -0.062 0.000 -0.055 0.000 ." 
1.600 -0.127 0.001 -:-0.101 0.001 -0.091 0.001 -0.079 0.000 -0.069 0.000 c: 
1.800 -0.155 0.002 -0.13.1 0.001 -0.112 0.001 -0.096 0.001 -0.084 0.000 Z 
2.000 -0.186 0.002 -0.157 0.001 -0.134 0.001 -0.116 6.001 -0. 101 0.000 0 

-I 2.500 -0.271 0.002 -0.230 0.002 -0.197 0.001 -0.170 0.001 -0.149 0.000 (5 3.000 -0.367 0.003 -0.313 0.002 -0.268 0.001 -0.232 0.001 -0.204 0.001 
3.500 -0.474 0.003 -0.405 0.002 -0.349 0.002 -0.303 0.001 -0.266 0.001 Z en 
4.000 -0.590 0.004 -0.506 0.003 -0.437 0.002 -0.380 0.001 -0.335 0.001 cg 4.500 -0.715 0.005 -0.615 0.003 -0.532 0.002 -0.465 0.001 -0.410 0.001 
5.000 -0.848 0.005 -0.732 0.003 -0.635 0.002 -0.555 0.002 -0.491 0.001 ::D 
6.000 -1. 136 0.007 -0.984 0.004 -0.858 0.003 -0.7,54 0.002 -0.669 0.002 l> 
7.000 -1.447 0.008 -1.260 0.006 -1 . 103 0.004 -0.973 0.003 -0.866 0.002 0 
8.000 -1.718 0.010 -1.5S4 0.007 -1.366 O.OOS -1.210 0.004 -\.080 0.003 c: 
9.000 -2.123 0.012 -1.864 0.008 -1.644 0.006 -1 .461 0.004 -1.309 0.003 m 

10.006 -2.480 0.014 -2.184 0.010 -1.935 0.007 -1.7:15 0.005 -1.551 0.004 0 c: 11.000 -2.843 0.016 -2.514 0.011 -2.234 0.008 -1.999 0.006 -1.804 0.004 en 
12.000 -3.209 0.018 -2.848 0.013 -2.541 0.009 -2.282 0.007 -2.066 O.OOS en 
13.000 -3.S15 0.020 -3 .. 185 0.015 -2.852 0.011 -2.S72 0.008 -2.337 0.006 0 

~ 14.000 -3.938 0.022 -3.522 0.017 -3.167 0.012 -2.867 0.009 -2.6.15 0.007 C 
." 15.000 -4 .. 296 0.025 -3.858 0.019 -3.484 0.0'14 -3. Hi6 0.011 -2.900 0.008 2 
~ 16.000 -4.646 0.028 -4.191 0.022 -3.801 o.oi'7 -3.471 0.013 -3.193 0.010 i: 

17.000 -4.988 0.033 -4.521 0.026 -4. 121 0.020 -3.780 0.015 -3.494 0.012 0 
0 18.000 -5.322 0.038 -4.848 0.030 -4.442 0.023 -4.096 0.018 -3.804 0.014 ::c ::r 19.000 -5.648 0.044 -5.174 0.03'5 -4.767 0.027 -4.419 0.021 -4.125 0.016 r-'111 

? 20.000 -5.968 0 .. 052 -5.501 0.041 -5.098 0.031 -4.753 0.024 -4.460 0.018 0 
:II 21.000 -6.285 0.062 -5.831 0.048 -5.438 0.036 -5.100 0.027 -4.812 0.020 ::D 

~ 22 000 -6.604 0.074 -:-6.170 0.051 -5.793 0.042 -S.466 0.030 -5.185 0.022 8 
c 23.000 -6.931. 0.092 -6.524 0.DG9 -6.167 0.051 -5.855 0.036 -5.583 0.026 m 
I» 24.000 -7.27 0.12 -'-6.900 0.087 -6.568 0.064 -6.274 0.046 -6.013 0.034 
.P> 25000 -7.64 0.15 -7.31 0.11 -7.004 0.Og5 -6.729 0.063 -6.479 0.048 

~ 26.000 -8.05 0.20 -7.76 0.15 -7.48 0.12 -7.229 0.089 -6.988 0.070 
SAT 26.268 -8.17 0.21 ... SAT 26.278 -7.B9 0.16 jA 
SAT 26.300 -7.64 0.13 

Z 
P SAT 26.334 -7.41 0.10 
.!'3 SAT 26.378 -7.192 0.081 

cD CII 
CD CO 
.." CO 
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~ TABLE 31 B (CONT.) PARTIAL MJLAL RELATIVE HEAT CAPACITY OF WATER, 0' (0/MOL.K) 
0 
::T .. 25.000 OEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C ~ 
:u WEIGHT % VALUE S. E. VALUE S.E. VALUE S.E . VALUE S.E. VALUE S.E. .. 
:-" 
C 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1 0.100 -0.001 0.000 -0.001 0.000 -0.001 0.000 -O.COl 0.000 -0.001 0.000 
< 0.200 -0.002 0.000 -0.002 0.000 -0.002 0.000 -0.C'02 0.000 -0.002 0.000 
~ 0.300 -0.004 0.000 -0.003 0.000 -0.003 0.000 -0.(103 0.000 -0.004 0.000 ... 0.400 -0.006 0.000 -0.006 0.000 -0.005 0.000 -0.(105 0.000 -0.006 0.000 
j& 0.500 -0.009 0.000 -0.008 0.000 -0.008 0.000 -0.C08 0.000 -0.008 0.000 
Z 0.600 -0.012 0.000 -0.011 0.000 -0.010 0.000 -0.(110 0.000 -0.010 0.000 
~ 0.700 -0.015 0.000 -0.014 0.000 -0.013 0.000 -0.013 0.000 -0.013 0.000 
.!" 0.800 -0.019 0.000 -0.017 0.000 -0.016 0.000 -0.(116 0.000 -0.016 0.000 ... 0.900 -0.023 0.000 -0.021 0.000 -0.019 0.000 -0.(119 0.000 -0.019 0.000 (Q 
CD 1.000 -0.027 0.000 -0.025 0.000 -0.023 0.000 -0.(122 0.000 -0.022 0.000 U1 

1.200 -0.037 0.000 -0.034 0.000 -0.031 0.000 -0.(129 0.000 -0.030 0.000 
1.400 -0.049 0.000 -0.044 0.000 -0.040 0.000 -0.(138 0.000 -0.038 0.000 t" 
1.600 -0.061 0.000 -0.056 0.000 -0.049 0.000 -0.047 0.000 -0.046 0.000 r> 1.800 -0.075 0.000 -0.068 0.000 -0.060 0.000 -0,057 0.000 -0.056 0.000 
2.000 -0.090 0.000 -0.082 0.000 -0.072 0.000 -0.067 0.000 -0.066 0.000 ~ 
2.500 -0.133 0.000 -0.120 0.000 -0.105 0.000 -0.097 0.000 -0.094 0.000 (') 
3.000 -0.182 0.000 -0.165 0.000 -0.143 0.000 -0.132 0.000 -0.127 0.000 r 
3.500 -0.231 0.000 -0.215 0.000 -0.186 0.000 -0.171 0.000 -0.164 0.000 > 
4.000 -0.299 0.001 -0.271 0.000 -0.234 0.000 -0. :;:14 0.000 -0.204 0.000 ::D 
4.500 -0.367 0.001 -0.332 0.001 -0.287 0.000 -0.262 0.000 -0.249 0.001 ~ 
5.000 -0.439 0.001 -0.399 0.001 -0.344 0.001 -0.313 0.001 -0.297 0.001 m 
6.000 -0.600 0.001 -0.546 0.001 -0.471 0.001 -0. ~27 0.001 -0.404 0.001 > 
7.000 -0.780 0.002 -0.710 0.001 -0.613 0.001 -0.557 0.001 -0.526 0.001 Z 

C 8.000 -0.975 0.002 -0.890 0.002 -0.771 0.001 -0.100 0.001 -0.661 0.001 
!=' 9.000 -1.185 0.002 -1.085 0.002 -0.942 0.001 -0. E,56 0.001 -0.809 0.001 

10.000 -1.408 0.003 -1.292 0.002 - I. 126 0.002 - 1 .026 0.002 -0.970 0.002 :z 
11.000 -1. 643 0.003 -1.512 0.002 -1. 323 0.002 -1.208 0.002 -1.144 0.002 C) 
12.000 -1.888 0.004 "1.742 0.003 -1.532 0.002 -1 . ~04 0.002 -1.332 0.002 r-
13.000 -2. 142 0.004 -1.983 0.003 -1.753 0.003 -1.612 0.003 -1. 533 0.002 m 
14.000 -2.406 0.005 -2.235 0.004 -1.986 0.003 -1.834 0.003 -1.749 0.003 :E 
15.000 -2.679 O.OOS -2.497 0.005 -2.233, 0.004 -2.(170 0.003 -1.979 0.003 
16.000 -2.962 0.001 -2.771 0.006 -2.493 0.004 -2.320 0.004 -2.224 0.004 
17 .000 -3.255 0.009 -3.057 0.007 -2.768 0.004 -2.587 0.004 -2.484 0.004 
18.000 -3.559 0.010 -3.357 0.008 -3.058 0.005 -2. no 0.005 -2.761 0.005 
19,000 -3.873 0.012 -3.673 0.009 -3.367 0.006 -3.171 0.006 -3.055 0.005 
20.000 -4.213 0.013 -4.006 0.010 -3.695 0.008 -3.490 0.007 -3,364 0.006 
21.000 -4.561 0.015 -4.360 0.012 -4.043 0.010 -3.829 0.009 -3.690 0.007 
22.000 -4.943 0.011 -4.737 0.014 -4.415 0.013 -4.186 0.012 -4.029 0.009 
23.000 -5.347 0.02,) -5.141 0.018 -4.809 0.017 -4.562 0.015 -4.379 0.011 
24.000 -5.781 0.027 -5.575 0.024 -5.229 0.024 -4.954 0.021 -4.736 0.016 
25.000 -6.250 0.033 -6.041 0.035 -5.672 0.033 -5.359 0.029 -5.093 0.023 
26.000 -6.759 0.05~ -6.542 0.052 -6.138 0.047 -5.770 0.041 ~5.440 0.035 
27.000 -5.762 0.053 

SAT 26.432 -6.992 0.063 
SAT 26.495 -6.804 0.063 
SAT 26.647 -6.450 0.058 
SAT 26.830 -6.110 0.055 
SAT 27.039 -5.774 0.053 



TABLE 31 B (CONT.) PARTIAL ~OLAL RELATIVE HEAT CAPACITY OF WATER. J1 (J/MOL.K) 

70.000 DEG C 80.000 DEG C 90.000 DEG C 100.000 DEG C 110.000 DEG C 

\lEIGHT % VALUE S. E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.100 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 -0.001 0.000 
0.200 -0.002 0.000 -0.002 0.000 -0.003 0.000 -0.003 0.000 -0.003 0.000 -I 
O.jOO -0.004 0.000 -0.004 0.000 -0.004 0.000 -0.005 0.000 -0.005 0.000 :::r: 
0.400 -0.006 0.000 -0.006 0.000 -0.007 0.000 "':0.007 0.000 -0.007 0.000 m 

:0 
0.500 -0.008 0.000 -0.009 0.000 -0.009 0.000 -0.009 0.000 -0.010 0.000 3: 
0.600 -0.011 0.000 -0.011 0.000 -0.012 0.000 -0.012 0.000 -0.013 0.000 0 
0.700 :"0.013 0.000 -0.014 0.000 -0.014 0.000 -0.015 0.000 -0.016 0.000 C 
0.800 -0.016 0.000 -0.017 0.000 -0.017 0.000 -0.018 0.000 -0.019 0.000 -< 
0.900 -0.020 0.000 -0.020 0.000 -0.020 0.000 -0.021 0.000 -0.022 0.000 Z 

1.000 -0.023 0.000 -0.023 0.000 -0.024 0.000 -0.024 0.000 ;-0.025 0.000 
,.. 

1.200 -0.030 0.000 ~0.030 0.000 -0.031 0 .. 000 -0.031 0.000 -0.033 0.000 s::: 
1.400 -0.038 0.000 -0.038 0.000 -0.038 0.000 -0.039 .0.000 -0.041 0.000 0 
1.600 -0.046 0.000 -0.047 0.000 -0.047 0.000 -0.047 0.000 -0.049 0.001 'TI 

1.800 -0.056 0.000 -:-0.056 0.000 ,-0.056 0.000 -0.056 0.000 -0.058 0.001 c: 
Z 

2.000 -0.066 0.000 -0.065 0.000 -0.065 0.000 -0.065 0.001 -0.068 0.001 (") 
2.500 -0.093 0.000 -0.092 0.000 -0.092 0.000 -0.092 0.001 -0.095 0.001 -I 
3.000 -0.125 0.000 -0.123 0.000 -0.122 0.001 -0.122 0.001 -0.125 0.001 0 
3.500 -0.160 0.000 -0. 158 0.000 -0.156 0.001 -0.156 0.001 "0.160 0.001 Z 
4.000 -0.199 0.000 -0.196 0.000 -0.194 0.001 -0.194 0.001 -0.198 0.002 en 
4.500 -0.242 0.001 -0.238 0.001 -0.236 0.001 -0.235 0.001 -0.240 0.002 21 5.000 -0.289 0.001 -0.284 0.001 -0.281 0.001 -0.280 0.002 -0.286 0.002 
6.000 -0.392 0.001 -0.386 0.001 -0.382 0.001 -0.382 0.002 -0.390 0·.003 :0 
7.000 -0.510 0.001 -0.501 0.001 -0.497 0.002 -0. L98 0.002 -0.509 0.003 ,.. 
8.000 -0.640 0.001 -0.631 0.001 -0.627 0.002 -0.630 0.003 -0.642 0.003 0 
9.000 -0.785 0.001 -0.774 0.002 -0.771 0.002 '-0.775 0.003 -0.791 0.004 c: 

m 
10.000 -0.942 0.002 -0.931 0.002 -0.929 0.003 -0.936 0.004 -0.955 0.004 0 
11.000 -1. 113 0.002 -1.101 0.002 -.1.101 0.003 -1.110 0.004 -1.133 0.005 c: 
12.000 -1.298 0.002 -1.285 0.003 -1.287 0.004 -1.300 0.005 -1.326 0.005 en 
13.000 -1.496 0.003 -1.484 0.003 -1.488 0.004 ;"1.504 0.005 -1.534 0.006 en 
14.000 -1.709 0.003 -1. 697 0.004 -1.703 0.005 -1.722 0.006 -1.756 0.006 0 

~ 15.000 -1.936 0.003 -1 .. 924 0.004 -1.932 0.005 -1.955 0.006 -1.993 0.007 C 

i:I 16.000 -2.178 0.004 -2.166 0.005 -2.175 0.006 -2.201 0.007 -2.244 0.007 2 
::r 17 .000 -2.435 0.005 -2.422 0.005 -2.432 0.006 -2.L60 0.007 -2.507 0.008 s:: 
~ 18.000 -2.708 0.005 -2.691 0.006 -2.700 0.007 -2.730 0.008 -2.782 0.009 0 
0 19.000 -2.994 0.006 -2.973 0.007 -2.979 0.008 -3.010 0.010 -3.066 0.010 ::r: 
::T 

~ 20.000 -3.295 0.006 -3.265 0.008 -3.266 0.010 -3.295 0.012 -3.356 0.012 r-
21.600 -3.606 0.007 -3 .. 564 0.009 -3.556 0.013 -3.582 0.016 -.3.647 0.016 0 

:u 22.000 -3.926 0.008 -3.866 0.012 -3.845 0.017 -3.864 0.021 -3.933 0.021 :0 

II 23.000 -4.249 0.010 -4. 164 0.016 -4. 123 0.023 -4.133 0.028 -4.205 0.028 6 
C 24.000 -4.568 0.015 -4.448 0.022 -4.381 0.031 -4.376 0.037 -4.452 0.038 m 
III 25.000 -4.874 0.023 -4.708 0.032 -4.604 0.043 -4.580 0.050 -4.658 0.052 
~ 26.000 -5.153 0.036 -4.925 0.047 -4.773 0.059 -4.722 0.068 -4.803 0.070 

~ 27.000 -5.387 0.056 -5.078 0.068 -4.864 0.082 -4.778 0.092 -4.861 0.096 
:- 28.000 -4.71 O. '3 -4.80 0.13 
;. SAT 27.272 -5.440 0.062 

z SAT 27.525 -5.124 0.082 
P SAT 27.795 -4.86 0.11 

!" SAT 28.079 -4.70 O. '3 
.... SAT 28.373 -4.73 0.15 Q) 
(I) 
CI> 

0 
(II 

..... 
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" TABLE 32 A PARTIAL MOLAL REl. HEAT CAPACITY OF SODIUM CHLORrDE. J2 (J/MOL.K) C) 

::r po.) 

'< 
!IJ 
0 0.000 DEG C 5.000 DEG C 10.000 DEG C 15.000 DEG C 20.000 DEG C ::r 
ID 

? MOLALITY VALUE S. E. VALUE S. E. VALUE S.E. VALUE S.::. VALUE S. E. 
:u 
l!- 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
c 0.001 1.108 0.007 1.106 0.006 1. 121 0.004 1.153 0.003 1.200 0.002 
III 0.002 1.71B 0.015 1.676 0.011 1.6GB 0.008 1.689 0.006 1.736 0.004 P 0.005 3.16B 0.035 2.991 0.026 2.888 0.019 2.848 0.014 2.B64 0.010 
< 0.010 5.156 0.065 4.743 0.049 4.464 0.036 4.301 0.027 4.239 0.019 0 :- 0.020 8.54 0.12 7.664 0.090 7.028 0.066 6.603 0.048 6.359 0.035 ... 0.050 16.94 0.25 14.78 0.19 13.14 0.14 11.95 0.10 11 . 145 0.073 !>-
Z 0.100 28.49 0.42 24.48 0.31 21.37 0.22 19.05 0.16 17.38 0.12 
P 0.200 47.47 0.64 40.45 0.46 34.93 0.33 30.68 0.24 27.53 0.17 
~ 0.300 63.42 0.77 53.97 0.56 46.46 0.39 40.62 0.28 36.;21 0.19 

co 0.400 77.46 0.86 65.95 0.62 56.74 0.43 49.53 0.30 44.02 0.21 
co 0.500 90.10 0.92 76.80 0.65 66.12 0.45 57.69 0.31 51.20 0.21 
en 0.600 101. 65 0.97 86.77 0.68 74.77 0.46 65.26 0.31 57.89 0.21 

0.700 112.3 1.0 96.00 0.69 82.82 0.47 72.33 0.31 64.16 0.21 m 
0.800 122.2 1.0 104.61 0.70 90.36 0.47 78.98 0.31 70.07 0.21 

P 0.900 131.4 1.0 112.66 0.71 97.44 0.47 85.24 0.31 75.66 0.21 
1.000 140.0 1.0 120.23 0.71 104.11 0.47 91.17 0.30 80.97 0.20 ~ 1.200 155.7 1.1 134.08 0.71 116.39 0.46 102.12 0.30 90.80 0.20 
1.400 169.6 1.1 146.44 0.71 127.42 0.46 112.01 0.29 99.74 0.19 0 
1.500 176.0 1.1 152.14 0.71 132.52 0.45 116.61 0.28 103.91 0.19 ~ 1.600 182.0 1.1 157.54 0.71 137.37 0.45 120.99 0.28 107.89 0.19 ::D 
1.800 193.2 1.1 167.53 0.71 146.38 0.45 129.16 0.28 115.36 0.18 ~ 
2.000 203.1 1.1 176.53 0.71 154.55 0.44 136.62 0.27 122.20 0.18 m 
2.200 212.1 1.1 184.67 0.71 161.98 0.44 143.44 0.21 128.51 0.18 :t-
2.400 220.1 1.1 192.03 0.72 168.75 0.44 149.70 0.27 134.33 0.18 Z 
2.500 223.8 1.1 195.45 0.72 171.91 0.44 152.63 0.27 137.01 0.18 0 
2.600 227.4 1.1 198.70 0.72 174.93 0.45 155.45 0.28 139.71 0.19 P 
2.800 233.9 1.1 204.74 0.73 180.57 0.46 160.75 0.29 144.72 0.20 Z 
3.000 239.7 1.1 210.24 0.74 185.76 0.47 165.66 0.30 149.39 0.21 
3.200 245.0 1.1 215.25 0.76 190.53 0.49 170.22 0.32 153.76 0.23 C) 

3.400 249.8 1.2 219.83 0.78 194.93 0.51 174.47 0.34 157.88 0.25 .-
m 3.500 252.0 1.2 221.97 0.79 197.01 0.52 176.50 0.35 159.85 0.26 :e 3.600 254.1 1.2 224.03 0.80 199.02 0.54 178.46 0.37 161 .78 0.27 

3.800 258.0 1.2 227.90 0.83 202.84 0.56 182.23 0.39 165.49 0.29 
4.000 261.6 1.3 231.50 0.86 206.43 0.59 185.80 0.41 169.04 0.31 
4.200 264.9 1.3 234.86 0.90 209.82 0.62 189.21 0.44 172.46 0.32 
4.400 268.0 1.3 238.02 0.93 213.06 0.65 192.50 0,46 175.78 0.33 
4.500 269.4 1.4 239.54 0.95 214.63 0.66 194.11 0.46 177.41 0.34 
4.600 270.8 1.4 241.02 0.97 216.17 0.68 195.69 0.47 179.02 0.34 
4.800 273.6 1.4 243.9 1.0 219.19 0.71 198.81 0.49 182. 19 0.35 
5.000 276.1 1.5 246.7 1.1 222.14 0.75 201.87 0.52 185.33 0.37. 
5.200 278.7 1.6 249.4 1.2 225.05 0.80 204.90 0.55 188.44 0.39 
5.400 281.1 1.7 252.2 1.2 227.95 0.87 207.92 0.60 191.54 0.43 
5.500 282.4 1.8 253.5 1.3 229.40 0.91 209.43 0.53 193.09 0.45 
5.600 283.6 1.9 254.9 1.4 230.85 0.96 210.95 0.57 194.64 0.49 
5.800 286.1 2.1 257.6 •. 5 233.8 1.1 214.00 0.78 197.75 0.58 
6.000 288.6 2.3 260.4 '.7 236.7 1.3 217.08 0.92 200.89 0.70 

SAT 6.096 289.8 2.4 
SAT 6.099 261.8 .. 8 
SAT 6.106 238.3 1.4 
SAT 6.117 218.9 I.D 
SAT 6.131 202.94 0.79 



TAELE 32 A (CONT.) PARTIAL MOLAL REL. HEAl CAPACITY OF SODIUM CHLORIDE. J2 (J/MOL.K) 

25.000 DEG C 30.000 DEG C 40.000 DEG C 50.000 DEG C 60.000 DEG C 

MOLALITY VALUE S.E. VALUE S.E. VALUE S.E. VALUE S'. E. VALUE S. E. 

0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 O.OOC 0,000 0,.000 
0.001 1.259 0.002 1.330 0.001 1,501 0,001 1,702 0.001 1.928 0.001 
0.002 1.805 0.003 1.893 0.002 2.118 0.002 2,392 0.002 2,702 0.002 
0.005 2.928 0.008 3.033 0.006 j.339 0 .. 005 3.7<:0 0,005 4.202 0,005 

-I 
0.010 4.262 0.014 4.357 0.011 4.715 0 .. 008 5.231 0.009 5.842 0.009 ::z:: 
0.020 6.269 0.02€ 6.306 0.020 6.673 0.015 1 .. 307 0.016 8.091 0.017 m 
0.050 10.668 0.053 10.460 0.041 10,653 0.032 11.3B3 0.033 12.394 0.034 :::D 
0.100 16.274 0.085 15.628 0.065 15.375 0.051 16.028 0.053 17.141 0.056 

== 0.200 25.30 0.12 23.830 O,Oi32 22.608 0.073 22.8B6 0.078 23.925 0.082 0 
0.300 33.00 0.14 30.79 0.11 28.635 0.085 28.460 0.093 ·29,308 0.097 ~ 
0.400 39.95 0.15 37.07 0.11 34.026 0.091 33.39 0.10 34.00 O. 11 Z 
0.500 46.35 0.15 42.86 0.12 38.989 0.094 37.89 0.11 38.26 0.11 )10 
0.600 52.33 0.15 48.28 0.12 43.626 0.096 42.0B 0.11 42.21 0.12 :: 
0.700 57.95 0.15 53.38 0.12 47.997 0.096 46.0:1 0.11 45.91 0.12 c:; 
0.800 63.26 0.15 58.21 0.12 52.142 0.097 49.76 0.11 49.41 0.12 

." 
0.900 68.30 0.15 62.79 0.12 56.088 0.096 53.31 0.11 52.75 0.13 c: 
1.000 73.09 0.15 67.17 0.12 59.856 0.096 56.7 1 0.11 55.93 0.13 Z 
1.200 82.01 0.15 75.33 0.12 66.921 0.096 63.09 0.11 61.92 0.13 ~ 1.400 90.15 0.14 82.81 0.12 73.438 0.096 69.0' 0.11 67.49 0.13 
1.500 93.96 0.14 86.33 0.12 76.515 0.097 71.8 ' 0.11 70.13 0.14 5 
1.600 97.61 0.14 89.70 0.12 79.482 0.097 74.52 0.11 72.70 0.14 Z 
1.800 104.47 0.14 96.07 0.12 85; 114 0.099 79.69 0.11 77 .60 0.14 tn 
2.000 110.81 0.14 101.98 0.13 90.39 0.10 84.56 0.12 82.24 0.14 ." 

2.200 116.67 0.15 107.48 0.13 95.34 0.10 89.17 0.12 86.66 0.14 i 
2.400 122. 12 0.15 112.61 0.13 100.01 0.11 93.55 0.12 90.88 0.15 

~ 2.500 124.70 0.15 115.06 0.14 102.26 0.11 95.66 0.12 92.92 0.15 
2.600 127.20 0.16 117.43 0.14 104.44 0.11 97.73 0.12 94.92 0.15 C 
2.800 131.95 0.16 121.97 0.14 '08.66 0.11 101.74 0.12 98.82 0.15 

~ 3.000 136.42 0.18 126.26 0.15 112.69 0.11 105.60 0.13 102.58 0.16 
3.200 140.63 0.19 130.34 0.16 ' 16.55 0.12 109 .. 32 0.13 106.21 0.16 c: 
3.400 144.63 0.20 134.24 0.17 120;28 0.12 112.9'3 0.13 109.74 0.16 en 
3.500 146.56 0.21 136.13 0.17 '22.10 0.12 114.70 0.13 111.47 0.16 tn 

0 
3.600 148.44 0.22 137.98 0.18 '23.89 0.12 116.44 0.13 113.17 0.16 C 

~ 3.Boo 152.10 0.23 141.58 0.19 127.40 0.13 119.8S 0.13 116.51 0.17 2 
~ 4.000 155.63 0.24 145.07 0.19 ;30.81 0.13 123. 18 0.14 119.76 0.17 :a: 
~ 4.200 159.04 0.25 148.47 0.20 <·34.15 0.14 126.44 0.15 122.92 0.17 

4.400 162.31 0.26 151.80 0.20 137.42 0.15 129.62 0.15 126.00 0.18 n 
0 4.500 164.01 0.26 153.44 0.21 139.04 0.15 131.19 0.16 127.50 0.18 % 
:::T 6 CD 4.600 165.63 0.26 155.06 0.21 140.6.4 0.16 132.74 0.17 128.98 0.18 
13 4.800 168.84 0.27 158.28 0.22 143.80 0.18 135.78 0.18 131.87 0.19 :D 
::D 5.000 172.02 0.28 161.46 0.23 146.92 0.21 138 .. 76 0.21 134.65 0.19 6 l!. 5.200 175.16 0·30 164.61 0.26 149.98 0.24 141.65 0.23 137.3.3 0.21 rn 
1? 5.400 178.30 0.33 167.73 0.29 153.00 0.28 144.47 0.27 139.88 0.23 , 5.500 179.86 0.35 169.29 0.:-32 154.49 0.31 145.84 0.29 141.11 0.24 

~ 
5.600 181.42 0.39 170.84 0.3.5 155.97 0.34 147. ,19 0.31 142.30 0.26 
5.800 184.55 0.47 173.94 0.42 158.88 0.40 149.81 0.37 144.56 0.31. 

... 6.000 187.68 0.57 177.01 0.52 '61.73 0.49 152.31 0.44 146.66 0.38 
~a. 6.200 164.51 0.59 154.69 0.53 148.56. 0.46 

z SAT 6.148 189.99 0.67 
P SAT 6.168 179.58 0.62 

~..., SAT 6.216 '64.73 0.59 
u; SAT 6.274 155.54 0.56 g: 
GI SAT 6.341 149.78 0.53 
en 

CjO 



~ TABLE 32 A (CONT.) PARTIAL MOLAL REL. HEAT CAPACITY OF SOOIUM CHLORIOE, J2 (J/MOL.K) E 
" ::r • '< 
III 

0 
70.000 OEG C 80.000 DEG C 90.000 DEG C 100. 000 DEG C 110.000 DEG C 

::r 

~ MOLAUTY VALUE S. E. VALUE S.E. VALUE S.E. VA.UE S.E. VALUE S.E. 

:lI 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ID 
:'" 0.001 2.173 0.001 2.436 0.001 2.716 0.002 3.016 0.002 3.341 0.002 
0 0.002 3.039 0.002 3.399 0.002 3.781 0.003 4.190 0.004 4.636 0.005 
I» 0.005 4.704 0.005 5.236 0.005 5.798 0.007 6.402 0.009 7.068 0.011 
P 0.010 6.507 0.009 7.206 0.010 7.939 0.013 8.727 0.018 9.613 0.020 
< 0.020 8.947 0.016 9.837 0.018 10.761 0.024 11.759 0.032 12.908 0.038 
~ 0.050 13.515 0.033 14.658 0.037 15.823 0.050 17 .092 0.069 18.635 0.081 .. 0.100 18.414 0.053 19.693 0.059 20.971 0.083 22.39 0.12 24.23 0.14 
]A 0.200 25.223 0.077 26.519 0.084 27.79 0.12 29.25 0.18 31.35 0.22 
Z 0.300 30.520 0.090 31.746 0.098 32.94 0.15 34.37 0.22 36.60 0.27 
0 

,I\) 
0.400 35.093 0.098 36.23 0.10 37.35 0.17 38.74 0.25 41.06 0.31 
0.500 39.22 0.10 40.27 0.11 41. 31 0.18 42.68 0.27 45.07 0.34 .. 

ID 0.600 43.03 O. 11 43.99 0.11 44.98 0.19 46.32 0.29 48.78 0.36 
CI) 0.700 46.60 0.11 47.48 0.11 48.42 0.19 49.75 0.30 52.27 0.38 
In 

0.800 49.97 O. 11 50.79 0.11 51.69 0.19 53.02 0.31 55.59 0.40 
0.900 53.19 0.11 53.93 0.11 54.81 0.20 56.14 0.32 58.77 0.41 f11 
1.000 56.26 O. 11 56.95 0.11 57.81 0.20 59.15 0.33 61.84 0.42 

P 1.200 62.04 0.12 62.65 0.11 63.48 0.20 64.87 0.34 67.66 0.44 
1.400 67.43 0.12 67.97 0.11 68.81 0.20 70.24 0.35 73.15 0.45 ~ 1.500 70.00 0.12 70.51 0.11 71.36 0.20 72.82 0.35 75.78 0.45 
1.600 72.49 0.12 72.98 0.11 73.84 0.21 75.34 0.35 78.34 0.46 0 
1.800 77.27 0.13 77.74 0.11 78.63 0.21 80.19 0.36 83.29 0.46 r 
2.000 81.82 0.13 82.26 0.12 83.19 0.21 84.82 0.36 88.02 0.47 l> 

::tI 
2.200 86.15 0.13 86.59 0.12 87.56 0.21 89.26 0.36 92.54 0.47 

" 2.400 90.30 0.14 90.74 0.12 91.7S 0.22 93.53 0.37 96.89 0.48 m 
2.500 92.32 0.14 92.75 0.13 93.79 0.22 95.60 0.37 99.00 0.48 l> 
2.600 94.29 0.14 94.73 0.13 95.79 0.22 97.63 0.37 101.07 0.48 Z 
2.800 98.14 0.14 98.58 0.13 99.67 0.22 101.58 0.37 105.09 0.48 0 
3.000 101.85 0.15 102.30 0.14 103.42 0.22 105.38 0.37 108.97 0.48 !=' 3.200 105.45 0.15 105.89 0.14 107.04 0.22 109.04 0.37 112.69 0.49 
3.400 108.94 0.16 109.36 0.14 110.52 0.23 112.56 0.37 116.28 0.49 :z 
3.500 110.64 0.16 111.05 0.15 112.2' 0.23 114.27 0.37 118.01 0.49 C) 
3.600 112.32 0.16 112.72 0.15 113.88 0.23 115.94 0.38 119.71 0.49 r 
3.800 115.59 0.16 115.95 0.15 117 . 10 0.23 119.18 0.38 123.01 0.49 m 
4.000 118.17 0.17 119.07 0.15 120.18 0.24 122.27 0.38 126.15 0.50 ::E 
4.200 121.84 0.17 122.06 0.16 123. 13 0.24 125.21 0.39 129.13 0.50 
4.400 124.80 0.17 124.92 0.16 125.91 0.25 127.98 0.40 131. 93 0.51 
4.500 126.23 0.17 126.30 0.16 127.25 0.26 129.29 0.41 133.27 0.52 
4.600 127.64 0.17 127.64 0.17 128.54 0.27 130.57 0.42 134.56 0.53 
4.800 130.36 0.17 130.21 0.18 130.99 0.29 132.96 0.45 136.99 0.55 
5.000 132.95 0.17 132.60 0.19 133.25 0.32 135.15 0.48 139.21 0.58 
5.200 135.38 0.18 134.82 0.22 135.29 0.36 137.10 0.52 141. 19 0.62 
5.400 137.65 0.20 136.83 0.26 137.1', 0.41 138.81 0.57 142.92 0.66 
5.500 138.72 0.21 137.76 0.28 137.91 0.44 139.56 0.60 143.68 0.69 
5.600 139.75 0.23 138.62 0.31 138.66 0.47 140.24 0.64 144.37 0.73 
5.800 141.64 0.29 140.17 0.38 139.95 0.55 141. 38 0.72 145.53 0.80 
6.000 143.31 0.36 141.45 0.47 140.92 0.65 142.19 0.82 146.35 0.90 
6.200 144.73 0.46 142.44 0.58 141.57 0.76 142.64 0.93 146.8 1.0 
6.400 145.89 0.58 143.10 0.71 141 .85 0.90 142.7 1.1 146.9 1.2 
6.500 141. 8~ 0.98 142.6 1.1 146.8 1.2 
6.600 142.4 1.2 146.5 1.3 

SAT 6.416 145.97 0.59 
SAT 6.498 143.30 0.78 
SAT 6.587 141.8 1.0 
SAT 6.680 142.1 1.3 
SAT 6.778 145.8 1.5 



TABLE 32 B PARTIAL MOLAL REL. HEAT CnPACITY OF SODIU~ CHLORIDE, J2 (J/MDL.K) 

0.000 DEG C 5.000DEGC 10.000 nEG C 15.000 DEG C 20.000 DEG C 

WEiGHT % VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.100 7.62 0.10 6.874 0.079 6.339 0.058 5.990 0.043 5.800 0.031 -I 
0.200 12.76 0.19 11.25 0.14 10. 12 0.10 9.327 0.075 8.815 0.055 :I: 
0.300 17.32 0.26 15.09 0.19 13.41 0.14 12.18 0.10 11.352 0.074 m 
0.400 21.52 0.32 18.62 0.24 16.41 0.17 14.77 0.13 13.637 0.091 :0 

iii: 
0.500 25.45 0.38 21.93 0.28 19.21 0.20 17.19 0.15 15.75 0.11 0 
0.600 29.19 0.43 25.07 0.32 21. 87 0.23 19.47 0.17 17.75 0.12 C 
0.700 32.76 0.47 28.06 0.35 24.41 0.25 21.65 0.18 19.66 0.13 -< 
0.800 36.18 0.51 30.94 0.38 26.85 0.27 23.75 0.20 21.48 0.14 Z 
0.900 39.49 0.55 33.73 0.40 29.21 0.29 25.77 0.21 23.25 0.15 l> 
1.000 42.69 0.59 36.42 0.43 31.50 0.31 27.74 0.22 24.96 0.16 s:: 
1.200 48.81 0.65 41.58 0.47 35.89 0.34 31. 51 0.24 28.25 0.17 0 
1.400 54.61 0.70 46.49 0.51 40.06 0.36 35.10 0.26 31.39 0.18 "" 1.600 60.14 0.75 51.18 0.54 44.07 0.38 38.56 0.27 34.41 0.19 c: 
1.800 65.44 0.79 55.68 0.57 47.93 0.40 41.89 0.28 37.32 0.20 Z 

0 
2.000 70.53 0.82 60.03 0.59 51.65 0.42 45.11 0.29 40.14 0.20 -I 
2.500 82.51 0.89 70.27 0.63 60.47 0.44 52.77 0.30 46.87 0.21 5 
3.000 93.58 0.94 79.80 0.66 68.71 0.46 59.96 0.31 53.20 0.21 Z 
3.500 103.91 0.97 88.73 0.68 76.47 0.46 66.75 0.31 59.21 0.21 en 
4.000 113.6 1.0 97.15 0.69 83.82 0.47 73.22 0.31 64.94 0.21 ." 
4.500 122.8 1.0 105. 13 0.70 90.81 0.47 79.38 0.31 70.43 0.21 0 
5.000 131.4 1.0 112.70 0.71 97.48 0.47 85.28 0.31 75.69 0.21 :0 
6.000 147.5 1.1 126.81 0.71 109.94 0.46 96.36 0.30 85.62 0.20 l> 
7.000 162.0 1.1 139.68 0.71 121. 38 0.46 106.59 0.29 94.84 0.19 0 
8.000 175.3 1.1 151.47 0.71 131.92 0.45 116.07 0.28 103.41 0.19 c: 
9.000 187.3 1.1 162.28 0.71 141.64 0.45 124.86 0.28 111.42 0.18 JTI 

0 
10.000 198.3 1 . 1 172.20 0.71 150.61 0.44 133.02 0.27 118.89 0.18 c: 
11.000 208.4 1.1 181.31 0.71 158.90 0.44 140.61 0.27 125.89 0.18 en 
12.000 217.5 1.1 189.66 0.71 166.56 0.44 147.67 0.27 132.44 0.18 en 
13.000 225.9 1 . 1 197.31 0.72 173.64 0.45 154.25 0.27 138.58 0.19 0 

!- 14.000 233.4 1.1 204.32 0.73 180.18 0.46 160.38 0.28 144.37 0.20 C 

'11 15.000 240.3 1 . 1 210.75 0.74 186.24 0.47 166.12 0.30 149.83 0.22 2: 
;:r 16.000 246.5 1.2 216.65 0.76 191.86 0.49 111 .51 0.33 155.01 0.24 s:: 
'< 
fII 17.000 252.1 1.2 222.07 0.79 197.11 0.52 176.59 0.35 159.94 0.26 0 
0 18.000 257.2 1.2 227.08 0.83 202.02 0.56 181.41 0.39 164.69 0.29 :I: 
;:r 19.000 261.8 1.3 231.73 0.81 206.67 0.59 186.04 0.42 169.28 0.31 r-
(II 0 
~ 20.000 266.1 1.3 236.11 0.91 211 . 10 0.63 190.51 0.44 173.76 0.33 

21.000 270.1 1.4 240.26 0.96 215.38 0.67 194.88 0.47 178.19 0.34 l:J 
::tI 6 
11 22.000 273.9 1.5 244.3 1.0 219.58 0.71 199.21 0.50 182.61 0.35 

23.000 277.5 1.6 248.2 1.1 223.76 0.78 203.55 0.53 187.06 0.38 m 
c 
AI 24.000 281.2 1.7 252.2 1.2 228.00 0.87 207.97 0.60 191 .59 0.43 

~ 25.000 284.9 2.0 256.3 1.4 232.4 1.0 212.52 0.72 196.25 0.53 

< 26.000 288.7 2.3 260.5 t.7 236.9 1.3 217.26 0.93 201.07 0.70 

II SAT 26.268 289.8 2.4 
.... SAT 26.278 261.8 1.8 
.fA SAT 26.300 238.3 1.4 
Z SAT 26.334 218.9 1.0 
0 

~I» 
SAT 26.378 202.94 0.79 

;D 
a> 

(XI 
0 

en en 
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'< TABLE 32 B (CONT.) PARTIAL MOLAL REL. HEAT CAPACITY OF SOOIUM CHLORIDE. J2 (J/MOLK) 
!Il 
0 
::r 
III 25.000 OEG C 30.000 DEG C 40.000 CEG C 50.000 DEG C 60.000 DE':; C 
? 
~ WEIGHT % VALUE S.E. VALUE S.E. 
~ 

VALUE S.E. VALUE S.E. VALUE 5. E. 

C 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
III ,p; 0.100 5.744 0.023 5.801 0.017 6.173 0.014 6.781 0.014 1.525 0.015 

< 0.200 8.542 0.040 8.468 0.031 8.772 0.024 9.479 0.025 10.401 'J.026 

~ 0.300 10.856 0.054 10.635 0.042 10.816 0.032 11 .547 0.034 12.564 0.035 

..... 0.400 12.919 0.067 12.546 0.051 12.582 0.040 13.302 0.042 14.374 0.043 
!" 0.500 14.820 6.077 14.296 0.059 14.174 0.046 14.863 0.049 15.965 0.050 
z 0.600 16.606 0.086 15.931 0.066 15.646 0.052 16.290 0.055 11.405 0.057 
9 0.100 18.303 0.094 17.480 0.072 17 .029 0.056 17 .6i8 0.060 18.735 0.062 
~ 0.800 19.93 0.10 18.961 0.077 18.341 0.061 18.870 0.065 19.979 0.067 
;0 0.900 21.50 0.11 20.387 0.082 19.597 0.065 20.060 0.069 21.155 0.072 
(1) 1.000 23.02 0.11 21.765 0.086 20.806 0.068 21 . 199 0.073 22.275 0.076 
U1 

1.200 25.94 0.12 24.408 0.093 23.111 0.074 23.355 0.080 24.381 0.083 
1.400 28.72 0.13 26.928 0.099 25.296 0.079 25.384 0.086 26.348 0.089 rn 
1.600 31.40 0.14 29.35 0.10 27.387 0.083 27.314 0.090 28.207 0.095 P 
1.800 33.99 0.14 31.68 0.11 29.401 0.OB6 29.163 0.094 29.981 0.099 
2.000 36.50 0.14 33.95 0.11 31.350 0.088 30.946 0.097 31.68 0.10 :=E 
2.500 42.49 0.15 39.36 0.11 35.992 0.093 35.17 0.10 35.70 0.11 0 
3.000 48.14 0.15 44.48 0.12 40.373 0.095 39.14 0.11 39.44 0.12 > 3.500 53.51 0.15 49.35 0.12 44.546 0.096 42.91 0.11 42.99 0.12 
4.000 58.65 0.15 54.02 0.12 48.546 0.096 46.52 0.11 46.38 0.12 :JJ 

4.500 63.58 0.15 58.50 0.12 52.395 0.097 49.98 0.11 49.63 0.12 " m 
5.000 68.33 0.15 62.82 0.12 56.110 0.096 53.33 0.11 52.17 0.13 » 
6.000 77 .30 0.15 71.02 0.12 63.186 0.096 59.72 0.11 5.3.75 0.13 Z 
7.000 85.67 0.14 78.70 0.12 69.848 0.096 65.75 0.11 64.42 0.13 C 
8.000 93.50 0.14 85.91 0.12 76.148 0.097 71.48 0.11 69.82 0.14 !=' 
9.000 100.85 0.14 92.70 0.12 82.129 0.098 76.94 0.11 75.00 0.14 

10.000 107.74 0.14 99.11 0.13 87.82 0.10 82.19 0.12 19.98 0.14 :z 
11.000 114.23 0.14 105.18 0.13 93.26 0.10 87.23 0.12 84.81 0.14 G') 
12.000 120.35 0.15 110.94 0.13 98.48 0.11 92.11 0.12 89.49 0.15 r-
13.000 126. 13 0.15 116.42 0.14 103.50 0.11 96.84 0.12 94.06 0.15 m 
14.000 131.62 0.16 121.65 0.14 108.36 0.11 101.45 0.12 98.54 0.15 :E 
15.000 136.84 0.18 126.67 0.15 113.07 0.12 105.97 0.13 102.94 0.16 
16.000 141.84 0.19 131.51 0.16 111.67 0.12 110.40 0.13 107.27 0.16 
17.000 146.65 0.21 136.21 0.17 122. 18 0.12 114.78 0.13 111.55 0.16 
18.000 151.31 0.23 140.80 0.18 126.63 0.13 119.11 0.13 115.79 0.17 
19.000 155.86 0.24 145.31 0.19 131.04 0.13 123.41 0.14 119.98 0.17 
20.000 160.34 0.25 149.77 0.20 135.43 0.14 127.68 0.15 12C 13 0.17 
21.000 164.80 0.26 154.22 0.21 139.82 0.16 131.94 0.16 128.22 0.18 
22.000 169.26 0.27 158.69 0.22 144.21 0.18 136.11 0.19 132.24 0.19 
23.000 173.76 0.29 163.21 0.24 148.63 0.22 140.31 0.22 136. 15 0.20 
24.000 178.35 0.33 167.79 0.29 153.05 0.28 144.51 0.27 139.92 0.23 
25.000 183.04 0.42 172.45 0.38 157.49 0.37 148.56 0.34 143.49 0.29 
26.000 187.87 0.58 177.20 0.53 161.90 0.49 152.4G 0.45 145.78 0.38 
27.000 143.68 0.53 

SAT 26.432 189.99 0.67 
SAT 26.495 179.58 0.62 
SAT 26.647 164.73 0.59 
SAT 26.830 155.54 0.56 
SAT 27.039 143.78 0.53 



TABLE 32 B (CONT.) PARTIAL MOLAL ~EL. HEAT CAPACITY OF SODIUM CHLORIDE, J2 (J/MOL.K) 

70.000 DEG C 80.000 DEG C 90.000 OEG C i00.0CO OEG C 110 .000 DEG C 

WEIGHT % VALUE S.E. VALUE S.E. VALUE. S.E. VALUE S.E. VALUE S.E. 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 O.OCO 0.000 0.000 0.000 
0.100 8.336 0.014 9 .. 182 0.016 10.063 0.021 11.012 0.028 12.099 0.033 
0.200 11.415 0.025 12.459 0.028 13.531 0.038 14.6~4 0 .. O!: 1 16.071 0.060 -I 
0'.300 13.693 0.034 14.843 0.037 16.014 0.052 17.291 O.Oll 18.847 0.08~ :::c 
0.400 15.574 0.042 16;.790 0.046 18.018 0.064 19.365 0.OS8 21.05 0.10 m 
0.500 17.212 0.049 18.469 0.053 19.730 0.075 21. 12 0.10 22.90 0.12 ::0 
0.600 18.683 0.054 19.966 0.060 21.246 0.084 22.67 0.12 24.52 0.14 3: 
0.700 20.032 0.060 21.330 0.065 22.619 0.093 24.06 0.12 25.97 0.16 0 

C 
0.800 21.286 0.064 22.592 0.070 23.88 0.10 25.33 0.14 27.30 0.17 -< 
0.900 22.466 0.068 23.774 0.075 25.06 0.11 26.52 0.1!: 28.53 0.18 Z 
1.000 23.584 0.072 24.890 0.079 26.17 0.12 27.63 0.16 29.68 0.20 ~ 
1.200 25.676 0.079 26.968 0.086 28.23 0.13 29.69 O. Ie 31.80 0.22 3: 
1.400 27.617 0.084 28.887 0.091 30.13 0.14 31.58 0.20 33.7.4 0.24 (; 
1.600 29.443 0.088 30.687 0.096 31.90 0.15 33.34 0.21 35.55 0.26 ." 
1 .800 31.178 0.092 32.392 0.099 33.58 0.15 35.0C 0.2:: 37.25 0.28 C 
2.000 32.838 0.095 34:02 0.10 35.18 0.16 36.59 0.24 38.87 0.29 Z 
2.500 36.73 0.10 37.84 0.1 t 38.93 0.17 40.31 0.26 42.66 6.32 0 
3.000 40.36 0.10 41.38 0.11 42.41 0.18 43.77 0.21: 46.18 0.35 -I 

3.500 43.78 0.11 44.73 0.11 45.70 0.19 47.04 0.29 49.51 0.37 0 
4.000 47.05 0.11 47.92 0.11 48.85 0.19 50.18 0.31 52.71 0.39 Z en 
4.500 50.18 0.11 50.99 0.11 51.89 0.19 53.22 0.31 55.80 0.40 ." 
5.000 53.20 0.11 53.95 0.11 54.83 0.20 56.16 0.32 58.79 0.41 0 
6.000 58.98 0.12 59.63 0.11 60.47 0.20 61 .. 83 0.3~ 64.57 0.43 ::0 
7.000 64.46 .0.12 65.03 0.11 65.86 0.20 67.27 0.34 70.11 0.44 ~ 
8.000 69.69 0; 12 70.21 0.11 71.06 0.20 72.52 0.3E 75.46 0.45 0 
9.000 74.73 0.12 75.21 0.11 76.08 0.21 77 .61 0.3!: 80.65 0.46 C 

10.000 79.60 0.13 80.05 0.11 80.96 0.21 82.56 0.36 85.71 0.47. m 
11.000 84.33 0.13 84.17 0.12 85.72 0.21 87.4C 0.36 90.64 0.47 0 
12.000 88.94 0.14 89.37 0.12 90.37 0.21 92.12 0.37 95.46 0.48 C en 
13.000 93.44 0.14 93.88 0.13 94.93 0.22 96.75 0.37 100.18 0.4S 

~ 14.000 97.86 0.14 98.31 0.13 99.39 0.22 101.2S 0.37 104 .. 81 0.48 

~ 
15.000 102.21 0.15 102.65 0.14 103.78 0.22 105.74 0.37 109.34 0.48 C 

"D 
16.000 106.49 0.15 106.93 0.14 108.08 0.22 110. 10 0.37 113.77 0.49 2: 

::T 17.000 110.72 0.16 111. 13 0.15 112.29 0.23 114.35 0.37 118.09 0.49 3: 
~ 18.000 114.!38 0.16 115.25 0.15 116.40 0.23 118.48 0.3S 122.30 0.49 0 
0 19.000 1.18.98 0.17 f 19.28 0.15 120.39 0.24 122.48 0.3S 126.35 0.50 :::c 
i 20.000 123.00 0.17 123.19 0.16 124.23 0.25 126.3C 0.40 130.24 0.51 6 ? 21.000 126.92 0.17 126.95 0.16 127.88 0.26 129.92 0.4:2 133.90 0.53 

21 
22.000 130.71 0.17 130.53 0.18 131.30 0:29 133.26 0.45 137.29 0.55 ::a 

CD 23.000 134.32 0.17 133.86 0.21 134.41 0.34 136.26 0.50 140.34 0.60 6 
:'" 24.000 137.69 0.20 136.86 0.26 137.13 0.41 138.84 0.57 142.95 0 .. 66 rn 

~ 25.000 140.75 0;26 139.46 0.35 139.36 0.51 140.87 0.6S 145.01 0.76 

,!I> 26.000 143.40 0.37 141.52 0.48 140.97 0.66 142.22 0.82 146.39 0.91 

~ 
27.000 145.51 0.53 142.90 0.66 141.79 0.85 142.7 1.0 146.9 1 . 1 
28.000 142.2 1.3 146.4 1.4 

... SAT 27.272 145.97 0.59 
!'- SAT 27.5:25 143.30 0.78 
Z SAT 27.795 141.8 1.0 
P SAT 28.079 142.1 1.3 
~ SAT 28.313 145.8 1.5 ... Q) 
CD 0 
CIC> 
VI 

..... 
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TABLE 33 DEVIATION OF STANDARD THERMODYNAMIC FUNCTIONS 
FOR SODIUM CHLORIDE FROM VALUES AT 25 DEG C 

TEMP. DELTA GO S.E. DELTA HO S. E. DELTA CPO S.E. OELTA SO S.E. 
OEG C. v/MOL J/MOL J/MOL.K v/MOL.K 

0.000 3001.66 0.39 3108.87 8.36 -99.85 0.89 10.953 0.030 
5.000 2377.83 0.28 2267.16 5.02 -69.97 0.56 7.899 0.018 

10.000 1767.89 0.20 1560.12 2.91 -45.84 0.34 5.379 0.010 
15.000 1169.45 0.13 961.07 1.56 -26.63 0.18 3.281 0.005 
20.000 580.64 0.06 447.38 0.66 11.58 0.07 1.514 0.002 
25.000 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 
30.000 -!J73.58 0.06 -3S6.S1 0.53 8.70 0.05 1.320 0.002 
35.000 -1140.93 0.13 -756.39 o 97 15.06 0.10 -2.497 0.003 
40.000 -1702.68 0.19 -1089.01 1.37 19.52 0.13 -3.568 0.004 
45.000 -2259.27 0.26 1403.23 1.74 22.47 0.16 -4.563 0.006 
50.000 -2811.02 0.33 -1705.73 2.10 24.25 0.18 -5.507 0.007 
55.000 -3358.15 0.39 -2001.11 2.41 2:;.1:':: V.:.::V -\:).410 u.uu~ 

60.000 -3900.80 0.46 -2295.16 2.86 25.30 0.21 -7.303 0.009 
65.000 -4439.03 0.53 -2589.15 3.24 24.93 0.22 -8.179 0.010 
70.000 -4972.91 0.60 -2886.04 3.61 24.15 0.21 -9.050 0.011 
75.000 -5502.42 0.67 -3187.77 3.91 23.01 0.20 -9.923 0.012 
80.000 -6027.56 0.75 -3496.00 4.10 21.55 0.18 -10.802 0.012 
85.000 -6548.27 0.82 -3812.36 4.15 19.75 0.19 11.692 0.013 
90.000 -7064.50 0.90 -4138.57 4.11 17.60 0.23 -12.596 0.012 
95.000 -7576. 17 0.97 -4476.62 4.19 15.00 0.32 -13.521 0.012 

100.000 -8083.14 1.04 -4828.90 4.83 11.89 0.43 -14.471 0.014 
1Uo.VUU -8~~~.29 1.12 -5198.30 6.42 8.14 0.56 15.455 0.018 
110.000 -9082.42 1. 20 -5588.31 9.01 3.62 0.69 -16.479 0.024 

TA8LE 34 STANDARD THERMODYNAMIC FUNCTION CHANGES 
FOR SODIUM CHLORIDE DISSOLUTION IN WATER 

TEMP. DELTA GO S.E. DELTA HO S.E. DELTA CPO S. E. DELTA SO S.E. 
SOLN SOLN SOLN SOLN 

DEG C. J/MOL J/MOL J/MOL.K j/MOL.K 

0.000 -7786.6 3.3 8210.4 8.3 -233. 16 0.89 58.565 0.032 
5.000 -8069.3 3.4 7121.5 5.1 -203.43 0.58 54.614 0.021 

10.000 -8333.7 3.4 6166.5 3.1 -179.45 0.36 51.210 0.016 
15.000 OS02.1 0.3 G318.a 2.0 -160.38 0.23 48.242 0.014 
20.000 -8816.6 3.5 4555.8 1.5 -145.47 0.16 45.616 0.013 
25.000 -9038.7 3.6 3858.4 1.4 -134.03 0.12 43.257 0.013 
30.000 -9249.6 3.7 3210.7 1.4 125.46 0.10 41.103 0.013 
35.000 -9450.0 3.7 2599.8 1.5 -119.24 0.09 39.104 0.013 
40.000 -9640.8 3.8 2010.2 1.7 -114.91 O. to :37.222 0.013 
45.000 -9822.4 3.8 1448.2 1.9 -112.08 0.11 35.425 0.014 
50.000 -9995.2 3.9 892.4 2.2 -110.43 0.12 33.692 0.014 
55.000 -10159.4 4.0 342.5 2.4 -109.68 0.13 32.003 0.014 
60.000 -10315.2 4.0 -205.6 2.8 -109.63 0.13 30.346 0.015 
65.000 -10462.9 4.1 -754.7 3. 1 -110.11 0.14 28.710 0.015 
70.000 -10602.4 4.1 -1307.3 3.5 -111.01 0.13 27.087 0.016 
75.000 -10733.8 4.2 -1865.3 3.8 -112.26 0.12 25.473 0.016 
80.000 -10857.1 4.3 -2430.4 4.0 -113.83 0.12 23.861 0.017 
85.000 -10972.4 4.3 -3004.2 4.0 -115.73 0.15 22.248 0.017 
90.000 11079.6 4.4 -3588.3 4.0 -117.99 0.22 20.629 0.017 
95.000 -11178.6 4.5 -4184.8 4.1 -120.G8 0.32 18.997 0.017 

100.000 -11269.5 4.5 -4796.0 4.8 123.90 0.44 17.348 0.018 
105.000 - 11352. 1 4.6 -5424.8 6.4 -127.74 0.57 15.674 0.021 
110.000 -11426.2 4.7 -6074.7 9.0 -132.36 0.71 13.967 0.027 
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6. Conclusion 
A model of the Pitzer type has been successfully ex

tended to accurately represent the equilibrium Gibbs energy 
measurements and the calorimetric enthalpy and heat ca
pacity measurements for aqueous sodium chloride below 
154°C. The model parameters have been evaluated by the 
weighted least-squares technique using a new and objective 
method to define the statistical weights of the measure
ments. The fit of the model to the measurements is limited by 
the disagreement between lhe v.uiuu~ uhscunlaul sets of 
measurements and not by the ability of the model to repre
sent any particular set. 

The regression model with 35 parameters (given in Ta
ble 5) is found to be optimal and is the unbiased estimator of 
minimum variance for 2428 brine measurements between 
- 21 and 154 cC. This data set contains most of the pre

eminent and modem thermodynamic measurements for so
dium chloride solutions at low pressure published before 
1982. Thus the model is probably the most efficient unbiased 
estimator for the thermodynamic properties of aqueous so
dium chloride up to 10 1.325 kPa pressure over the tempera
ture range - 21 to 100 "C. 

Model estimates and standard errors have been present
ed for the thermodynamic properties of sodium chloride 
brines at low pressure for temperatures up to 110 cC. 
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